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PREFACE  TO  THE  FOURTH  EDITION. 


In  this,  the  Fourth  Edition  of  my  Manual,  I  liave  added 
several  new  articles,  re-written  some,  and  cut  out  those 
which  were  out  of  date.  To  facilitate  the  detection  of 
colour-blindness,  I  have  added  Holmgren's  Plate  of 
Colours,  which  illustrates  the  mistakes  made  by  the 
colour-blind  when  examined  by  his  coloured-worsted 
tests. 

12,  Habley  Street,  Cavendish  Square,  \V. 
March,  1880. 
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CHAPTER  I. 
DISEASES  OF  THE  CONJUNCTIVA. 

CATArvRHAL  OPHTHALMIA— /lc((/e  Covjuvctwitis—is  au  in- 
flammation of  the  conjunctiva  covering  the  eye  and  iimng 
the  lids  It  may  come  on  witho-at  any  apparent  cause,  or 
it  may  be  produced  bv  rapid  alternations  of  temperature, 
or  by  exposure  of  the  eye  to  cold.  Catarrhal  ophthalmia 
will  sometimes  assume  an  epidemic  character,  and  large 
numbers  in  the  same  locality  will  suffer  from  it ;  or  it  will 
attack  every  member  of  a  family  in  succession,  notwith- 
standing that  due  precautions  have  been  taken  to  prevent 
it  spreading  by  direct  communication. 

Symptoms.— A  feeling  of  grittiness,  as  if  dust  or  tine 
sand  were  in  the  eye,  with  some  stiffness  of  the  lids,    i  he 
coniunctiva  becomes  red,  and  this  increase  of  vascularity 
generally  commences  from  the  circumference  of  the  globe, 
and  fades  as  it  approaches  the  cornea.    In  the  advanced 
stage  of  this  affection  the  white  of  the  eye  becomes  of  one 
uniform  red  colour.    The  redness  is  supcrficial,_  and  of  a 
brio-hter  and  darker  shade  than  that  caused  by  inflamma- 
tion of  the  deeper  structures  of  the  eye,  for  which  it  can 
hardly  be  mistaken.   There  is  an  increased  secretion  from 
the  surfaces  of  the  eye  and  lids;  at  first  only  of  mucus 
but  afterwards  of  muco-pns,  small  quantities  of  which  will 
collect  in  httle  beads  over  the  caruncle  at  the  inner  angle 
of  the  eye,  or  form  little  scabs  on  the  edges  of  the  lids  by 
caking  on  the  eyelashes.    If  the  lower  lid  be  drawn  down 
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by  the  finger,  one  or  two  streaks  of  pus  or  Ij'mpli  will  be 
often  seen  in  the  oculo-palpebral  fold.  The  patient  com- 
]3lains  that  the  lids  are  sticky,  and  that  in  the  morning 
they  are  gummed  together  by  dried  secretion.  On  look- 
ing at  the  eyes,  there  is  a  peculiar  sticky  and  gummy 
appearance  which  is  quite  characteristic  of  the  disease. 
There  is  often  associated  with  these  symptoms  chemosis 
of  the  conjunctiva  and  swelling  of  the  lids._  The  con- 
junctiva looks  blown  np  from  the  serous  eli'usion  into  the 
subjacent  cellular  tissue,  sometimes  to  an  extent  suthcient 
to  make  the  cornea  appear  sunken  below  it.  The  cornea 
is  clear,  and  the  pupil  is  active.  The  rapid  action  of  the 
pupil  will  at  once  decide  that  the  inflammation  is  super- 
ficial and  that  the  iris  is  not  affected  by  it. 

Catarrhal  ophthalmia  usually  commences  in  both  eyes 
simultaneously,  or  one  eye  may  be  attacked  a  little  in  ad- 
vance of  the  other,  but  it  is  seldom  that  this  disease  is 
limited  to  only  the  one  eye;  lu  this  respect  catarrhal 
ophthalmia  ofters  a  marked  difference  from  gouorrhoeal 
ophthalmia,  which  is  generally,  in  the  first  instance, 
strictly  confined  to  the  one  eye.  (See  Gonorrh(Eal  Oph- 
thalmia, page  9.)  ^  1  . 

Frorjnosis— This  affection  is  usually  very  amenaole  to 
proper  treatment,  and  the  eyes  wdl  recover  without  a 
trace  of  the  disease  remaining.  But  if  no  treatment  be 
adopted,  or  unsuitable  remedies  be  used,  the  conjunctival 
inflammation  may  extend  to  the  cornea,  and  corneitis 
with  superficial  or  deep  ulcerations  may  follow. 

Ti-eatneid.—The  eyes  should  be  bathed  every  two  or 
three  hours,  or  oftener  if  the  case  is  severe,  with  a  lotion 
of  alum,  or  sulphate  of  zinc  and  alum  (F.  4o,  4b,  48), 
taking  care  that  with  each  application  a  little  is  allowed 
to  flow  into  the  eyes.  In  the  intervals  between  the  times 
for  using  the  lotion,  the  eyes  may  be  bathed  with  cold 
water,  to  keep  them  free  from  the  discharge.  A  solution 
of  nitrate  of  silver,  gr.  i  or  gr.  2  ad  aqure  51,1s  very  useful 
iu  catarrhal  ophthalmia,  and  esj^ecially  m  those  cases 
where  there  is  chemosis  of  tlie  conjunctiva  and  swelling  ot 
the  lids.  Two  or  three  drops  should  be  dropped  into  tlie 
eye  twice  a  day,  and  every  two  or  three  hours,  or  ottener 
if  necessary,  the  eyes  should  be  cleansed  from  discharge 
by  bathing  them  with  cold  water.  To  prevent  the  gum- 
miu<-  tocrether  oF  the  evelids  during  sleep,  a  little  unguent, 
cetarei  or  va,seline  should  be  smeared  along  their  tarsal 
borders  every  night.    At  the  commencement  ot  the  attack 
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the  bowels  should  be  acted  on  by  some  ijiirgative,  and  if 
the  patient  is  hot  and  thirsty  an  alkaline  or  efFervescing 
dranght  (F.  6-1-,  66)  may  be  prescribed,  but  as  a  rule  tonics 
suchlis  bark,  quinine,  or  iron  will  be  required  ;  and  these 
are  given  with  most  benefit  after  the  first  febrile  symptoms 
which  often  usher  in  an  attack  of  catarrhal  ophthalmia 
have  passed  away. 

Chronic  Ophthalmia  may  be  consequent  on  catarrhal 
ophthalmia,  the  acute  disease  subsiding  into  a  chronic 
form,  but  this  is  quite  excefDtional.  Chronic  ophthalmia 
generally  occurs  in  patients  who  are  below  the  standard 
of  health,  and  in  those  who  have  to  earn  their  living  by 
the  long-continued  use  of  their  eyes  at  fine  work. 

Sy  mptoms. — The  eye  has  a  reddish  and  irritable  appear- 
ance ;  it  will  not  face  the  light  without  a  sense  of  discom- 
fort and  watering.  The  caruncle  and  edges  of  the  lids 
often  look  red  and  prominent,  and  the  secretion  of  the 
mucous  surfaces  of  the  lids  and  globe  is  slightly  increased. 
Reading  or  fine  work  soon  tires  the  eye,  and  causes  it  to 
flush  lip.  The  patient  is  generally  more  or  less  ont  of 
health,  oftentimes  used  up  from  want  of  rest. 

Treatment.— When  there  is  reason  to  believe  that  over- 
use of  the  eyes  has  been  the  exciting  cause  of  the  disea,se, 
rest  must  be  strictly  enjoined.  Close  reading,  the  casting 
up  of  figures,  and  all  fine  work  should  be  forbidden.  The 
state  of  the  patient's  health  should  be  improved,  and  any 
irregularity  in  the  discharge  of  the  functions  of  the  diffe- 
rent organs  of  the  body  should  be  as  far  as  possible  cor- 
rected. 

Local  Applications  — When  there  is  any  extra  secretion 
from  the  mucous  surfaces  of  the  lids  or  eye,  mild  stimu- 
lating drops  or  lotions  do  good.  Two  or  three  drops  of 
the  guttas  argenti  nitratis  (F.  21),  or  of  zinci  sulphatis 
(F.  25),  may  be  dropped  into  the  eye  twice  a  day.  Lotions 
with  alum,  or  with  alum  and  sulphate  of  zinc  combined 
(F.  46,  48),  are  very  efficacious;  a  weak  solution  of  the 
acetate  of  lead  (F.  50),  provided  there  is  no  abrasion  of 
the  cornea,  will  be  often  found  very  useful.  The  tarsal 
edges  of  the  lids  should  be  anointed  at  night  with  a  little 
unguent,  cetacei,  to  prevent  their  gnmmiug  together;  or 
if  tliere  is  much  secretion  from  the  Meibomian  follicles,  the 
unguent,  hydrarg.  nitratis  dilut.  (F.  1 2(i)  may  be  advan- 
tageously used.  When  there  is  much  dread  of  light, 
stimulating  applications  to  the  eye  fail  to  do  good,  and 
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are  apt  to  excite  considerable  irritation.  In  chronic 
.oplithalmia  counter-irritation  will  be  freqnentl)^  found 
beneficial ;  a  small  blister  of  emplast.  cantbaridis,  or  a 
'piece  of  Brown's  blistering  tissue  of  tbe  size  of  a  sbilling, 
may  be  applied  to  tbe  temple,  or  behind  the  ear,  and 
repeated  in  two  or  three  nights  if  necessary. 

If  the  remedies  named  fail  to  afford  relief,  a  seton  in  the 
temple  of  a  single  or  double  thread  of  thick  corded  silk  will 
occasionally  do  good.  The  seton  should  not  be  allowed  to 
remain  more  than  three  or  four  weeks,  or  the  irlceration 
at  the  entrance  and  exit  of  the  thread  may  cause  an  un- 
sightl}'  scar.  In  cases  of  persistent  chronic  ophthalmia 
the  lids  shoidd  be  everted  aud  carefully  examined  for 
granulations,  as,  if  the  conjunctiva  has  become  granular, 
the  ophthalmia  will  continue  until  the  granulations  are 
cured.    (See  G-rakulaii  Lids.) 

Pustular  Ophthalmia  is  amild  form  of  inflammation  of 
the  conjunctiva,  characterised  by  the  formation  of  small 
elevations  about  one  or  two  lines  from  the  margin  of  the 
cornea.  They  are  generally  of  a  reddish  colour  at  their 
base,  and  of  a  yellowish  white  on  their  somewhat  flattened 
summits.  They  have  been  called  pustules,  but  they  do 
not  really  contain  pus :  if  pricked,  only  a  little  watery 
fluid  will  exude  from  them.  The  conjunctiva  in  their 
vicinity  is  more  or  less  reddened,  and  sometimes  one  or 
two  small  red  vessels  may  be  seen  coursing  towards  them. 
There  may  be  only  one  of  these  so-called  pustules,  or  there 
may  be  as  many  as  three  or  four  of  them.  There  is  no 
intolerance  of  light,  and  the  patient  seldom  complains  of 
more  than  a  feeling  of  grittiness  in  the  eye.  One  pecu- 
liarity of  pustular '  ophthalmia  is  that  it  is  very  apt  to 
recur.  This  afiection  is  quite  distinct  from  the  true 
]jhlyctenular  ophthalmia  described  in  the  chapter  on 
Diseases  or  the  Corkea. 

Treatment.— Atieniion  must  be  paid  to  the  general 
health  of  the  patient,  and,  if  necessary,  a  mild  aperient 
prescribed.  As  a  local  application,  any  mild  stmiulant 
will  do  good.  1.  A  little  calomel  dusted  into  the  eye  on  to 
the  pustules  with  a  camel's  hair  brush  every  or  every 
other  day  for  a  few  times  will  be  found  a  very  efficient 
remedy.  It  has  also  the  credit  of  preventing  a  recurrence 
of  the  disease.  2.  A  portion  of  the  unguent,  hydrarg.  oxid. 
flav.  (F.  128),  the  size  of  a  mUlet  seed  placed  on  the  inner 
surface  of  the  lower  eyelid  with  the  end  of  a  probe  once  a 
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day  is  often  of  sreat  service  ;  but  it  sliould  l^e  omitted  if  it 
produces  much  irritation.  3.  Lotions  of  tlic  acetate  of  lead 
(F.  50)  or  of  sulphate  of  zinc  may  be  also  nsed  with  good 
effect. 

PURULKXT    OniTITALMIA    OF    NeWI-Y-BoRN  InFANTS— 

OpMhaltma  neonaf or nm— is  one  of  the  most  important 
diseases  of  the  eve  which  the  surgeon  can  have  nnder  his 
care.    ^Vhen  rightly  treated  it  is  one  of  the  most  remedi- 
able, but  when°neglected,  or,  what  is  often  worse,  when 
unsuitable  and  improper  remedies  are  used,  it  is  one  ot 
the  most  disastrous  of  all  the  inflammatory  affections  ot 
the  eye.    The  responaibility  of  any  one  undertalang  a 
case  of  purulent  ophthalmia  who  is  not  thoroughly  ac- 
quainted with  its  nature  and  treatment  is  very  great 
Many  a  useful  life  has  been  blighted  in  the  first  month  ot 
its  existence  by  irreparable  bUndness,  which  might  have 
been  prevented"  if  the  simple  means,  which  seldom  tail  to 
M,rrest  this  formidable  disease,  had  been  rightly  applied 
Purulent  ophthalmia  usually  commences  from  the  second 
to  the  seventh  day  after  birth.    Both  eyes  are  commonly 
affected  simultaneously,  but  to  this  there  are  occasional 
exceptions  ;  thus,  one  eye  only  may  be  involved,  or  the 
first  eye  may  suffer  twelve  or  twenty-four  hours  in  advance 
of  the  second. 

Sympioms.—The  first  indication  of  the  disease  is 
usually  detected  by  the  nurse,  who  notices  that  there  is 
a  slight  discharge  from  the  eyes,  and  that  the  edges  of 
the  lids  are  glued  together  during  sleep.  In  _  a  short 
time,  often  within  a  "few  hours,  the  discharge  increases 
greatly  in  quantity  and  changes  in  quality;  it  first 
becomes  muco-purulent,  and  ultimately,  if  the  case_  is 
severe,  is  converted  into  almost  pure  pus.  The  eyelids 
now  become  red  and  swollen,  and  their  tarsal  margins 
calv-ed  together,  pen  up  the  discharge,  which  accumulates 
behind  the  lids^  and  streams  over  the  cheeks  when  the 
eyes  are  opened.  The  quantity  of  pus  which  literally 
pours  from  between  the  eyelids  in  a  bad  case,  and  the 
rapidity  with  which  it  is  secreted,  are  very  remarkable. _ 

In  the  sHr/lit  cases  of  puruleut  ophthalmia  the  dis- 
charge is  of'  a  whitish  colour  with  scarccly^  a  tinge  of 
yellow,  and  it  is  not  very  abundant  in  quantity.  In  the 
very  severe  forms  of  the  disease  the  discharge  is  of  a  deep 
yellow  colour  and  very  profuse.  Between  these  extremes 
there  are  many  gradations. 
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Prognosis. — Wlien  a  child  suffering  from  purulent 
ophthalmia  is  seen  sufficiently  early,  and  proper  remedies 
are  rightl}'-  applied,  recover}',  is  almost  certain.  It  should, 
however,  be  remembered  that  cases  occasionally  occur  of 
so  severe  a  nature  that  all  treatment  is  unavailable  to 
arrest  the  pi-ogress  of  the  disease,  and  one  or  both  eyes 
are  rapidly  and  irrecoverably  destroyed.  In  such  instances 
it  will  generally  be  found  that  the  discharge  was  of  a 
deep  yellow  colour,  very  copious,  and  that  it  commenced 
on  the  first  or  second  day  after  birth.  It  will  also  be  pro- 
bably ascertained  on  incjuiry  that  the  mother  had  gonor- 
rhoea at  the  time  of  her  confinement  or  leucorrhoea  of  so 
severe  a  type  that  the  discharge  was  yellow  and  puriform. 

Treatment. — The  indications  for  treatment  are  to  wash 
away  the  discharge  from  the  eye  as  often  as  it  collects, 
and  to  use  some  astringent  lotion  to  arrest  the  resecretion 
of  the  purrdent  matter.  Lotions  of  alum,  or  of  sulphate 
of  zinc  and  alum  (F.  45, 48),  and  drops  of  nitrate  of  silver, 
are  the  most  useful  astringents  in  purulent  ophthalmia. 
The  lotion  which  I  generally  i;se  is  one  of  alum  (F.  45). 
The  mode,  however,  of  applying  the  remedies  is  of  as 
much  importance  as  the  remedies  themselves.  The  lotion 
shoidd  be  gently  squirted  into  the  eye  with  an  india- 
rubber  syringe  with  an  ivory  nozzle,  or  with  a  small  glass 
syringe,  every  half-hour  or  hour,  according  to  the  severity 
of  the  case,  the  object  being  to  thoroughly  cleanse  the 
eye  from  all  discharge  as  often  as  it  is  resecreted.  This 
treatment  should  be  pursued  by  night  as  well  as  by  day. 
The  intervals  between  the  use  of  the  lotion  may  be 
increased  as  the  discharge  decreases  in  quantity.  The 
carrying  out  of  these  instructions  should  be  entrusted 
solely  to  the  nurse,  as  the  mother,  so  soon  after  her  con- 
finement, is  unfitted  for  the  duty,  and  rest  is  also  essen- 
tial for  her  in  order  to  ensure  a  due  supply  of  milk  for 
the  child. 

The  easiest  way  of  applying  the  lotion  is  as  follows  : — 
The  nurse  should  lay  the  child  on  her  lap,  turning  its 
head  a  little  to  one  side  or  the  other,  according  to  the  eye 
she  is  going  to  wash  out.  With  the  thumb  and  finger  of 
her  left  hand  she  gently  separates  the  lids,  whilst  with 
the  right  hand  she  squirts  a  stream  of  the  lotion  into  the 
eye  from  the  nasal  side,  allowing  it  to  wan  away  from 
between  the  lids  on  to  a  soft  napkin,  which  she  has  placed 
under  the  child's  head  to  receive  it. 

If  the  case  be  very  severe,  the  surgeon  should  see  the 
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..child  once  or  twice  a  day  Hmself,  aud  having  ^'''^sllcd  tlie 
.eye  thoroughly  from  all  discharge  ^^^h  a  stream  of  co  d 
.wlter,  he  should  drop  into  it  two  or  three  drops  of  a  olu- 
ttion  of  nitrate  of  silver,  gr.  2  ad  aqua3  5I,  and  oijei  th. 
:  alum  lotion  to  be  continued  as  directed  durmg  his  absence 
In  some  cases,  where  the  nurse  is  very^  awkward,  and 
.cannot  rightly  use  the  lotion  with  a  syringe,  it  may  be 
,  efficiently^pplied  by  means  of  a        °amel  s  hair  brushy 
From  time  to  time  a  little  unguent,  cetacei  should  be 
smeared  on  the  edges  of  the  lids,  to  prevent  their  stickmg 

^''ff  occasionally  happens  in  bad  cases  of  piirulent  oph- 
thalmia that  the  upper  eyelid  becomes  completc4y  eve^rted. 
ITiis  ectropion  is  dne  partly  to  the  tendency  to  eversion 
.vhich  is  induced  by  the  swollen  conjrinctiva  ami  pa  t  y 
also  to  the  spasmodic  action  of  those  hbres  of  the  orb  cu- 
laris  which  pass  over  the  ripper  border  of  the  eyebds 
For  the  relief  of  this  form  of  ectropion  there  are  seveial 
modes  of  treatment.    In  many  cases  the  everted  lid  may 
be  returned  to  its  normal  position  and  kept  m  situ  by  a 
fold  of  lint  tied  over  the  closed  lids  with  a  bandage  and 
kept  wet  with  lotio  aluminis  (F.  45).    In  veiy  obstinate 
cases,  I  have  divided  the  external  canthus  with  a  pair  ot 
scissors  so  as  to  relieve  the  spasm  of  the_  orbicularis  and 
having  replaced  the  everted  lid,  kept  itm  position  for  a 
few  d^ys  by  uniting  it  to  its  fellow  by  two  sutures  through 

their  tarsal  margins.  „  ,  ,   ,    .     j-  t  4-  t 

Evil  results  of  the  Purulent  Ophthalvna  of  Injcmts.- 
The  crreat  danger  in  this  disease  is  lest  the  inflammation, 
which  was  originally  confined  to  the  conjunctiva  of  the  lids 
and  globe,  should  extend  to  the  cornea.  When  this  hap- 
pens? acute  corneitis  follows;  the  cornea  becomes  at  farst 
hazy,  then  ulcerates  either  superficially  or  deeply,  or,  it 
the  case  is  very  severe,  a  large  portion  of  it  may  slougli. 
A.3  the  result  of  such  casualties  we  get  nebula  leucoma, 
or  staphyloma  of  the  cornea.  Each  of  these  subjects  will 
be  found  fully  treated  of  under  their  respective  headings. 

Purulent  Oputualmia— CoHiof/tons  Oj^/t/ZjaZmia.— To 
this  disease  very  many  names  have  been  applied,  but  the 
two  mentioned  are  sufficient  to  indicate  its  nature,  ims 
form  of  ophthalmia  is  both  purulent  and  contagious,  it 
has  been  called  Er/yptiau  Ophthalmia,  from  its  being  ever 
present  in  Egypt,'  where  the  severest  types  ot  the  disease 
are  to  be  constantly  found. 
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In  its  mikl  form  it  closely  resembles  catarrhal  oplithal- 
niia,  for  which  it  may  be  mistaken ;  but  in  the  worst 
cases  it  almost  equals  in  severity  the  gonorrhoeal  affection 
of  the  eyes. 

Purulent  ophthalmia  commences  with  a  slight  discharge 
from  the  eye,  and  swelling  of  the  lids.  The  discharr/e 
soon  increases  in  quantity,  and  becomes  puriform,  the 
conjunctiva  gets  chemosed,  and  the  lids  grow  red,  shining, 
and  oodematous.  If  the  disease  progresses  unchecked, 
the  cornea  first  becomes  cloudy,  then  ulcerates,  or  por- 
tions of  it  slough,  and  the  eye  is  destroyed.  The  peculiar 
tendency  of  purulent  ophthalmia  is  to  attack  masses  of 
people  who  are  congregated  together,  and  living  without 
due  attention  to  cleanHuess  and  ventilation.  Hence  it  is 
that  the  disease  has  frequently  broken  out  amongst 
soldiers  in  barracks,  amongst  the  poor  in  workhouses, 
and  in  large  pauper  schools  in  the  country. 

Although  purulent  oiDhthalraia  is  undoubtedly  proiDa- 
gated  by  inoculation,  yet  there  is  abundant  evidence  to 
show  that  it  may  be  epidemic,  and  spread  without  any 
direct  conveyance  of  the  purulent  secretion  from  eye  to 
eye.  I  think  myself  that  the  ordinary  catarrhal  ophthal- 
mia may,  and  frecpiently  does,  assume  a  contagious  form, 
and  that  it  is  liable  to  do  so,  whenever  it  attacks  members 
of  a  community  who  are  living  in  violation  of  the  laws  of 
health. 

Treatment. — A  mild  case  of  jDurulent  oi^hthalmia  should 
be  treated  in  the  same  way  as  catarrhal  ophthalmia, 
page  2 ;  but  if  the  case  is  severe  the  plan  of  treatment 
recommended  for  gonorrhosal  ophthalmia,  page  11,  should 
be  adopted.  After  the  severity  of  the  disease  has  been 
arrested,  there  is  apt  to  remain  a  mnco-purulent  dis- 
charge, which  will  obstinately  resist  all  treatment  for 
many  weeks,  or  even  months.  Upon  everting  the  lids  it 
will  be  often  found  that  this  chronic  discharge  is  due  to 
a  gra.nular  condition  of  the  palpebral  conjunctiva  induced 
by  the  disease.  (See  Treatment  of  Geaxulaii  Lids, 
page  18.) 

In  all  outbreaks  of  the  disease  sanitary  precautions 
should  be  taken  to  prevent  it  spreading,  and  the  bad  cases 
should  be  kept  apart  from  the  others.  A  daily  inspection 
should  be  also  made  to  treat  each  fresh  case  as  soon  as 
the  early  symptoms  show  themselves. 

Results  of  Pnrulevt  Ophthalmia. — 1st.  If  the  disease 
resists  all  treatment,  the  eye  may  be  lost  from  ulcera- 
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tion  or  sloughing  of  the  cornea.  2ncl.  The  eye  may  re- 
cover, but  with  a  nebula  of  the  cornea,  or  a  leucoma, 
to  the  inner  surface  of  which  the  iris  is  frequently 
attached,  cai;sing  a  distortion  of  the  pupil,  ord.  A 
granular  state  of  "the  lids,  with  a  chronic  muco-purulent 
discharge. 

GoxoKRiiosAL  OrnTiiALMiA  is  an  acute  specific  inflam- 
mation of  the  conjunctiva  of  the  lids  and  globe,  induced 
by  the  inoculation  of  some  gonorrhoeal  matter  into  the 
eye.  It  is  characterised  by  a  profuse  purulent  discharge 
from  between  the  lids,  which  is  of  a  yellow  colour,  and 
exactly  corresponds  in  appearance  with  that  which  flows 
from  the  urethra.  The  disease  is  rapid  in  its  progress 
and  very  destructive ;  unless  it  is  soon  checked,  the  eye 
is  lost. 

Sijmptoms. — Acute  inflammatory  action  usually  com- 
mences in  fi'om  six  to  eighteen  hours  after  the  inoculation 
has  been  effected.  The  early  symptoms  resemble  those  of 
catarrhal  ophthalmia,  but  they  are  more  severe.  A  slight 
thin  discharge  first  begins  to  ooze  from  between  the  lids, 
accompanied  by  a  sense  of  heat  and  fulness  of  the  eye. 
The  conjunctiva  of  the  globe  grows  red,  swollen,  and 
chemosed,  often  rising  above  the  level  of  the  cornea,  which 
will  appear  as  if  it  were  partially  buried  below  it.  The 
lids  are  swollen,  red  and  shining,  and  comijletely  closed 
over  the  eye.  The  discharge  has  now  become  excessive 
in  quantity,  of  a  thick  consistence  and  yellow  colour,  and 
streams  over  the  cheeks  from  between  the  lids.  The 
cornea  is  almost  certain  to  become  involved,  and  if  the 
inflammation  be  not  quickly  subdued,  ulceration  and 
sloughing  of  its  structure  will  surely  follow.  The  patient 
suffers  severely  from  the  pain  in  the  eye  and  around  the 
orbit,  with  an  oppressive  feeling  of  heat  and  fulness  of 
the  lids  and  globe.  The  disease  is  usually  confined  to  the 
one  eye.  When  the  second  becomes  afl'ected  it  is  generally 
on  account  of  duo  precaution  not  having  been  taken  to 
shield  it  from  the  danger  of  inoculation. 

The  most  efficient  mode  of  protecting  the  sound  eye 
from  contagion  is  by  covering  it  with,  the  eye-shield 
designed  by  Mr.  F.  Buller.  The  following  is  his  descrijD- 
tion  : — "  It  consists  of  a  scpiare  piece  of  macintosh,  into 
the  centre  of  which  a  watch-glass  is  fastened,  and  of  three 
strips  of  adhesive  plaster.  The  macintosh  is  trimmed  to 
fit  the  nose  and  forehead  of  the  patient,  and  should 
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extend  across  one  side  of  the  forehead  ahont  half  an  inch 
above  the  eyebrow,  and  downwards  nearly  to  the  tip  ot 
the  nose,  the  nasal  portion  reaching  a  little  beyond  the 

median  line.  ,     ,        ■    i    •  ■ 

"A  strip  of  adhesive  plaster,  about  an  inch  in  width, 
and  lono-  enough  to  reach  from  just  in  front  of  one  ear  to 
a  corresponding  point  on  the  opposite  side,  is  applied 
along  the  upper  border  of  the  shield.  The  second  strip 
may°vary  in  width  according  to  the  height  of  the  nose, 
and  must  be  snipped  in  three  or  four  places,  m  order  that 
it  may  be  adapted  to  the  uneven  surface  upon  which  it 
rests,  the  lower  part  only  slightly  overlapping  the  edge 
of  the  shield.  For  additional  security,  a  third  and  some- 
what shorter  strip  is  placed  along  the  dorsum  ot  the 

Fig.  1. 


nose.  The  eye  is  thus  completely  protected  by  a  water- 
proof shield,  the  upper  and  inner  sides  of  which  are  farmiy 
adherent  to  the  skin  of  the  forehead  and  nose,  whilst  the 
lower  and  outer  borders  are  free,  so  that  the  eye  is 
exposed  to  the  air  almost  as  freely  as  when  an  ordinary 
shade  is  worn.    Moreover,  the  surfaces  of  the  watch-glass 
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I  being  parallel,  vision  is  not  interfered  with,  and  tlie 
i patient  is  able  to  attend  to  the  aiiected  eye. 

"  As  the  strips  of  adhesive  plaster  become  softened  in 
:the  conrse  of  a  few  days,  by  the  warmth  and  secretion  of 
;the  skin,  they  require  to  be  renewed.  This  may  be  done 
;as  often  as  necessary  without  any  difficulty  or  danger  of 
iinfecting  the  healthy  eye."* 

Treatment. — A  few  years  ago  the  treatment  consisted 
iin  excessive  bleedings  from  the  arm,  and  in  the  use  of 
.-strong  depressing  medicines.  Experience  has  shown  the 
I  error  of  such  proceedings,  and  by  now  adopting  a  directly 
L opposite  course  a  far  larger  proportion  of  cases  recover 
iwith  good  and  useful  ej'es.  In  gonorrhoeal  ophthalmia 
tthe  treatment  must  be  constitutional  and  local. 

Constitutional  Treatment. — From  the  very  commence- 
iment  of  the  attack  the  strength  of  the  patient  must  be 
;  supported  by  tonics,  diffusible  stimuli,  and  a  liberal  diet. 
'The  whole  histoiy  of  gonorrhoeal  ophthalmia  is  of  a 
'.depressing  character.  The  patient  generally  suffei'ing 
ifrom  gonorrhoea  at  the  time  the  eye  becomes  inoculated, 
i is,  from  the  nature  of  his  comjjlaint  and  the  treatment 
;  adopted  to  cure  it,  below  the  standard  of  health.  The 
1  disease  itself  is  also  very  exhatisting ;  but  the  prosjject  of 
lloss  of  vision,  with  the  utter  annihilation  of  all  future 

■  prospects,  adds  to  his  sense  of  loneliness  and  despair. 
'  The  fact  that  the  patient  is  suffering  from  a  severe  ure- 

■  thral  discharge  will  not  forbid  the  free  use  of  tonics  and 
:  stimulants.    The  danger  of  ulceration  and  sloughing  of 

■  the  cornea  is  increased  in  proportion  as  the  vital  powers 
;  are  depressed.    Having  therefore  first  acted  freely  on  the 

bowels  by  a  moderate  purgative,  quinine  in  2  gr.  doses, 
'  or  the  mineral  acids  witli  cinchona  (F.  73),  should  be 
.  given  every  four  hours.    If  there  is  much  pain  or  irri- 
tability, oiDium  should  be  prescribed,  either  in  small 
quantities  frequently  repea.ted,  or  in  one  full  dose  at  bed- 

■  time.  Where  there  is  heat  of  skin,  with  thirst  and  a 
furred  tongue,  an  effervescing  mixture  with  ammonia 
(F.  64)  maybe  advantageously  ordered  before  prescribing 
the  direct  tonics.  The  diet  should  be  one  of  meat  or  beef- 
tea,  with  a  certain  amount  of  wine  or  brandy,  according 

•  to  the  strength  of  the  patient. 

Local  Treatment. — The  best  applications  are  nitrate  of 


*  Lancet,  May  16,  1874. 
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silver,  lotions  of  alum,  or  of  sulphate  of  zinc  and  ahira, 
and  cold  or  iced  water.  In  severe  cases,  owing  to  the 
swelling  of  the  lids,  it  is  very  difficult  to  make  any  appli- 
cation 1;o  the  conjunctival  surfaces  of  the  eye  and  lid. 
To  remedy  this,  the  external  canthus  may  be  freely  divided, 
and  the  lid  will  then  be  more  easdy  everted.  In  a  patient 
with  bad  gonorrhoeal  ophthalmia  at  the  Middlesex  Hos- 
iDital,  Mr.  Critchett  divided  the  npper  lid  through  its 
centre  by  a  vertical  incision  and  stitched  the  edges  apart. 
The  local  api^lications  could  then  be  freely  applied  and 
the  patient  did  well.  He  afterwards  pared  the  edges  of 
the  gap  and  united  them.  ■     .  r 

1st.  Nitrate  of  Silver. — This  is  best  used  m  the  form  of 
solution,  varying  in  strength  from  gr.  10— gr.  30  ad  aqua3 
5I,  according  to  the  severity  of  the  case.  Ihe  lids  should 
be'  everted  and  the  conjunctival  surfaces  painted  over 
with  a  camel's  hair  brush  with  the  solution,  which  should 
be  allowed  to  remain  a  few  seconds  so  as  to  whiten  the 
parts,  and  be  then  washed  off  with  a  stream  of  cold  water 
or  of  salt  and  water,  gr.  5  ad  aquas  5I,  from  an  iudia-rnbber 
bottle.  This  should  be  repeated  once  daily,  and  m  very 
bad  cases  a  second  application  may  be  necessary.  _  For 
the  mode  of  applying  the  solution  of  the  nitrate  of  sdver, 
see  Teeatment  of  GRA^-t^LAll  Lids,  page  18.  When  the 
lids  are  so  swollen  that  they  cannot  be  everted,  two  or 
three  drops  of  a  weaker  solution  of  nitrate  of  silver, 
from  gr.  2— gr.  10  ad  aquas  3I,  may  be  dropped  twice  a 
day  into  the  eye,  after  it  has  been  first  cleansed  by 
syringing  away  the  discharge  with  cold  water. 

2nd.  Lotions  of  Alwm  or  Alum  and  Sidphate  of  Zinc 
(F.  45,  48)  should  be  used  at  least  once  every  hour,  to 
wash  away  the  discharge  as  often  as  it  accumulates^_ 
The  lotion  should  be  gently  injected  over  the  surface  ot 
the  globe  by  a  syringe  or  india-rubber  bottle,  so  as  to 
thoroughly  wash  away  all  purulent  matter  at  each  apph- 

cation.  , 

drd.  Gold  is  very  grateful  to  the  patient,  and  may  be 
applied  during  the  intervals  between  using  the  lotion,  by 
placino-  a  fold  of  hut  wet  with  iced  water  over  the  eyelids 
and  changing  it  as  often  as  it  becomes  hot  or  dry.  The 
patient  may  also  be  allowed  to  wash  away  the  discharge 
with  a  piece  of  linen  dipped  in  the  iced  ^vater  as  fast  as  it 
exudes  from  between  the  lids.  3      j  .1  1 

Uh.  If  the  cornea  should  become  ulcerated  and  there  be 
danger  of  perforation,  the  guttaj  eseriis  (F.  18)  should 
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i  be  used  twice  daily  iu  addition  to  the  other  treatment,  so 
.ids  to  keep  the  jDupil  contracted,  and  thus  avoid,  as  far  as 
1  possible,  the  danger  of  prolapse  ot"  the  iris. 

By  a  steady  perseverance  iu  this  line  of  treatment  the 
I  best  chance  of  saving  the  eye  is  afforded  to  the  patient ; 
Ibut  the  disease  is  frequeutly  of  so  virulent  a  character 
ithat,  iu  spite  of  all  remedies  and  the  most  judicious 
imanagement,  the  cornea  sloughs,  and  the  eye  for  all  use- 
fful  purposes  is  irretrievably  lost. 

There  is  a  form  of  gonorrhoeal  ophthalmia  consequent 
ron  the  urethral  discharge,  but  which  is  not  produced  by 
linocnlation.  The  two  eyes  are  affected  simultaneously 
•iwithin  a  few  days  or  a  week  after  the  appearance  of  the 
^ouorrhcea.  It  closely  resembles  a  very  severe  attack  of 
..catarrhal  ophthalmia.  I  have  had  one  gentleman  under 
imy  care  who  has  had  three  attacks  of  this  form  of  inflam- 
imation  of  the  eyes,  comiug  on  each  time  shortly  after  he 
ihad  contracted  a  fresh  gonorrhoBa.  The  purulent  dis- 
i  charge  from  the  eyes  was  at  one  time  so  copious  that  I 
tthought  it  must  have  been  caused  by  inoculation,  but  its 
rreappearance  in  both  eyes  with  each  recurrence  of  the 
lurethral  discharge  has  now  convinced  me  that  it  was  due 
tto  other  causes.  I  should  add  that  this  patient  with  each 
;iattack  of  gonorrhoea  suffered  severely  from  gonorrhoeal 
irheumatism.  It  is  possible  that  this  form  of  ophthalmia 
I  may  be  due  to  the  same  absorption  of  the  poison  as  that 
^^vhich  induced  the  rheumatism,  and  that  the  discharge 
I'from  the  eyes  is  an  attempjt  to  eliminate  the  poison 
"through  the  mucous  surfaces  of  the  globe  and  lids. 
.Another  explanation  is,  that  in  some  people  there  exists 
:;a  peculiar  sympathy  between  the  mucous  membranes  of 
I  one  part  of  the  body  with  those  of  another  ;  thus,  it  is  not 
'uncommon  to  find  in  common  catarrh  the  whole  mucous 
1  lining  of  the  body  more  or  less  affected  at  oue  time,  and 
1  in  one  gentleman  with  whom  I  am  acquainted  a  severe 
•  catarrhal  attack  is  fz-ec^uently  accompanied  by  a  discharge 
;  from  the  urethra. 

Treat  ment. — The  same  as  for  the  gonorrhoeal  ophthalmia 
.  caused  by  inoculation,  but  as  the  symj^toms  are  less 
-severe,  so  the  strength  of  the  remedial  apphcations  to 
tthe  eye  may  be  reduced.  Eepeated  doses  of  balsam  copaiba 
mill  sometimes  have  a  benehcial  effect,  and  check  mate- 
rrially  the  purulent  secretion.  A  good  nutritious  diet, 
<with  a  moderate  allowance  of  stimulants,  should  be 
[prescribed. 
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Dii'UTiiERiTic  Ophthalmia,  is  a  disease  whicli  is  almost 
unknown  in  England.  It  was  first  described  by  the  late 
V.  Gvaefe,*  who  witnessed  several  epidemics  of  this  pecu- 
liar affection. 

Sipnptoms. — The  disease  usually  commences  suddenly 
in  the  upper  eyelids,  which  become  red,  swollen,  and  rigid 
from  fibrinous  effusion  into  the  subcutaneous  tissues.  The 
conjunctiva  of  the  lid  is  found  on  eversion  to  be  smooth, 
dry,  and  pale  from  constriction  of  the  palpebral  vessels. 
The  lower  lid  then  becomes  similarly  affected,  and  the 
conjunctiva  of  the  globe  chemosed,  not,  as  in  catarrhal 
ophthalmia  from  serous  effusion,  but  from  exudation  of 
fibrine.  As  the  disease  advances,  the  swelling  and  red- 
ness of  the  lids  increase  ;  there  is  great  pain  and  heat, 
and  a  thin  discharge  with  flocculi  of  lymph  oozes  from  the 
eye.  This  after  a  few  days  becomes  purulent,  and  the 
rigidity  of  the  lids  begins  to  subside.  During  the  pro- 
gress of  the  disease,  fibrinous  exudations  will  occasionally 
take  place  on  the  conjunctival  surfaces  of  the  lids  and 
globe,  either  as  small  isolated  grey  patches,  or  else  as  a 
continuous  membrane,  which  may  be  peeled  off.  The 
cornea  is  specially  apt  to  suffer  in  this  disease.  It  first 
becomes  hazy,  portions  of  its  epithelium  are  then  detached, 
and  an  ulcer  is  formed,  which  may  lead  to  perforation  and 
prolapse  of  the  iris  ;  or  parts  of  the  cornea  may  slough. 
During  the  process  of  repair,  which  afterwards  follows, 
the  fibrinous  e.-cudations  on  the  lining  membrane  of  the 
lids  are  thrown  off,  and  the  conjunctiva  appears  almost 
hared  of  its  epithelium.  Cicatrization  and  coutraction 
now  set  in,  and  not  unfrequeutly  cause  some  inversion  or 
eversion  of  the  lid.  .  ,     t  , 

Treatment. — At  the  commencement  of  the  d_isease,_the 
late  Von  Graefe  recommended  a  strictly  antiphlogistic 
treatment,  and,  if  the  health  of  the  patient  permitted  it, 
he  placed  him  cpickly  under  the  influence  of  mercury. 
As  local  applicatio  i>t<,  he  relied  chiefly  upon  iced  compresses 
to  the  eye  and  leeches  to  the  temple,  the  latter  being  fre- 
quently used  in  large  numbers. 

In  tile  second  stage,  when  there  is  a  purulent  discharge, 
he  advised  the  conjunctival  surfaces  of  the  lids  to  be 
touched  with  the  solid  mitigated  nitrate  of  silver  (F.  -5, 
"  No  2)  ;  or,  if  preferred,  they  may  be  painted  with  a  solu- 


*  Archiv  f.  Ophtlial,  p.  1G8.  1854-5. 
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ttion  of  the  strength  of  gr.  5 — gr.  10  ad  aqurc  3I,  iu  the 
imauner  directed  iu  The  Tkeatmknt  of  Granular  Lids, 
ij^acre  18. 

When  the  lids  cannot  be  everted,  either  on  account  of 
:the  swelHug  or  pain,  a  solution  of  the  nitrate  of  silver, 
.gr.  1 — gr.  5  ad  aquas  3],  may  be  dropped  twice  daily  into 
•the  eyes  ;  or  they  may  be  washed  out  with  an  astringent 
dotion  (F.  46,  48)  thrown  beneath  the  lids  by  means  of  a 
ssyringe. 

Mr.  Tweedy  has  found  much  benefit  from  the  use  of 
sa  solution  of  quinine  (F.  51)  applied  daily  to  the  conjunc- 
rtival  surfaces  of  the  lids  after  as  much  of  the  diphtheritic 
:  membrane  has  been  peeled  off  as  can  be  easily  detached. 

GiiANULAE  Libs. — Granular  Oplit^iahnia  ;  Trachoma ; 
I  Granulations. — These  terms  have  been  applied  to  a  rough 
sand  granular  state  of  the  lids,  which  induces  a  chronic 
imuco-parulent  discharge  from  the  conjunctiva,  and 
ipannus  of  the  cornea.  Granulations  are  usually  the 
rresiilt  of  purulent  or  contagious  ophthalmia,  or  of  some 
Uong-continued  conjunctival  inllaihmation.  There  is, 
Ihowever,  one  form  of  granular  lids  produced  by  vesicular 
.granulations  which  may  originate  without  any  previous 
tsevere  or  prolonged  affection  of  the  conjunctiva. 

Granulations  may  be  divided  into  two  classes — the  true 
Land  the  vesicular. 

The  true  granulations  are  those  which  arise  from  puru- 
llent  ophthalmia,  or  from  any  chronic  irritation  of  the 
.conjunctiva.  The  inner  surfaces  of  the  lids  lose  their 
i  bright  polish  and  smoothness,  and  become  rough  from  the 
.growth  of  numerous  small  vascular  projections.  These 
igranulations  are  partly  produced  by  an  hypertroj^hy  of 
tthe  papillas  of  the  lids,  but  partly  also  by  an  inflammatory 
'.exudation  into  the  connective  tissue  of  the  conjunctiva, 
:to  which  is  principally  due  the  subsequent  cicatricial 

changes.  During  the  early  stages  the  granulations  are 
rred,  highly  vascular,  and  bleed  easily  on  being  jDressed  or 
rrubbed  with  the  finger.  The  mere  effort  of  everting  the 
'.lids,  which  are  usually  somewhat  thickened,  is  sufficient 
•to  make  them  bleed.  In  the  later  stages  the  granulations 
I  become  paler  and  fewer  in  number,  and  the  conjunctiva 

between  them  grows  anasmic  and  shrunkeu,  with  a  bright 
•tendinous  lustre  like  cicatricial  tissue.  At  the  coramence- 
!  inent  of  the  disease  there  is  fulness  and  hyperemia  of  the 
1  palpebral  conjunctiva,  whilst  at  its  termination  there  is 
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anremia  and  consolidation.  The  appearances  of  the  granu- 
lations vary  considerably  ;  according  to  the  seventy  ol 
the  iniiammation  which  produced  them,  the  stage  at 
which  they  have  arrived,  and  the  treatment  to  which  they 
have  been  subjected.  In  some  cases  the  pali)ebral  con- 
junctiva is  covered  with  small  red  villous-lookiag  granu- 
lations of  a  nearly  uniform  size  ;  in  others,  with  red  gra- 
uulations  varying  in  size  and  shape  ;  whilst  frequently  the 
granulations  are  pale.flabby,  and  scattered, with  the  spaces 
between  them  apparently  occupied  by  cicatricial  tissue. 

Vesirvlar  Granulations.— T^hese  appear  as  small  round 
wliitish  bodies  scattered  on  the  conjunctiva  of  both  the 
upper  and  lower  eyelids,  slightly  projecting  from  the 
surface,  and  usually  in  the  greatest  numbers  about  the 
oculo-palpebral  fold  of  the  upper  lid.    They  have  been 
likened  to  boiled  sago-grains,  or  to  frog  s  spawn,  or  to 
the  vesicles  of  an  herpetic  eruption.    They  look  as  it  they 
contained  a  little  semi-transparent  fluid,  but  they  are 
solid  growths,  and  so  firmly  implanted  that  it  is  very 
difficult  to  remove  them,  as  when  punctured  they  wiii 
not  easily  shell  out  from  the  subconjunctival  tissues  m 
which  they  are  embedded.    They  are  met  with  both  in 
children  and  adults,  but  they  are  most  liable  to  occur 
amongst  masses  of  people  who  Hve  in  a  crowded  atmo- 
sphere, with  neglect  of  all  sanitary  arrangements.  iLence 
it  is   that  they  are  so  frequently   seen  amongst  the 
children  in  workhouses,  the  poor  Irish  m  large  towns, 
and,  amongst  soldiers  iu  barracks.  Vesicular  granulations 
are  contagious,  and  due  to  malarious  influences,  and  troni 
the  constant  irritation  they  keep  up  are  very  apt  to  lead 
to  the  formation  of  the  true  conjunctival  granulations. 
They  may  exist  for  some  time  without  giving  any  greater 
annoyance  than  a  slight  sense  of  prickmg,  and  a  little 
stickiness  about  the  lids  in  the  morning.    In  most  cases 
however,  there  is  lachrymation,  with  a  constant  feeling  of 
grittmess  of  the  eye,  and  a  slight  muco-pnrulent  discharge, 
and,  if  the  disease  is  advanced,  a  nebulous  and  vascular 
conclition  of  that  portion  of  the  cornea  whicli  is  subiected 
to  the  friction  of  the  upper  hd  over  it.    The  severity  of 
the  symptoms  varies,  but  they  are  always  increased  by 
exnosure  to  glare  or  to  cold  winds. 

%mrf<m.s^  of  Grannlaiions.-A  feeling  of  constant 
grittiness  and  a  sense  of  heat  in  the  eye,  with  some  pho- 
tophobia, and  a  muco-purulent  discharge  ^uflicient  to 
cause  the  lids  to  gum  together  in  the  morning.    T  here  is 
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redness  of  the  canmcle  aud  tarsal  margins,  and  in 
advanced  cases  the  \ipper  lid  droops  as  if  it  hung  heavily 
over  the  eye.  As  the  disease  progresses  the  cornea 
suffers  from  the  constant  friction  of  the  roughened  palpe- 
bral conjunctiva.  It  becomes  vascular  and  nebulous  ; 
its  surface  grows  uneven,  and  at  points  frequently  ulce- 
rates. This  vascular  condition  of  the  cornea  dependent 
on  o-ranulations  has  been  termed  f^'achonuifous  pdnnug;' 
to  distinguish  it  from  that  pannus  which  is  the  result  of 
corneitis'induced  from  other  causes.  In  some  cases  the 
pannus  is  confined  to  the  upper  half  of  the  cornea,  the 
part  which  is  under  the  cover,  and  consequently  subjected 
to  the  friction  of  the  upper  lid  ;  but  in  granulations  of 
long  standing,  the  whole  surface  of  the  cornea  becomes 
vascular,  every  portion  of  it  being  pervaded  with  blood- 
vessels. All  these  symptoms  are  greatly  increased  if  the 
eyes  are  overworked,  or  exposed  to  cold  winds  or  bright 
li'ghts.  Occasionally  the  eyes  will  become  acutely  in- 
flamed, constituting  the  condition  described  as  Acute 
Granidar  Ophthalmia;  the  lids  are  then  red,  swollen,  and 
spasmodically  closed,  from  the  excessive  photophobia, 
and  any  attempt  to  open  them  is  followed  by  a  gush  of 
hot  tears,  with  some  mnco-purulent  discharge.  Under 
treatment  these  acute  symptoms  will  gradually  subside, 
and  the  eyes  will  again  relapse  into  their  previous  state 
of  chronic  irritability. 

Pnvpwsls. — Judicious  management,  coupled  with  the 
reparative  power  of  time,  will  generally  succeed  in  oblite- 
rating the  granulations  and  restoring  a  smooth  surface  to, 
the  palpebral  conjunctiva.  If  the  disease  has  been  slight, 
or  of  only  short  duration,  there  is  good  reason  to  hope 
that  the  eye  will  so  recover  from  the  irritation  to  which 
it  has  been  subjected  that  it  will  regain  the  greater  part, 
if  not  the  whole,  of  the  sight  it  had  lost.  If,  however, 
the  granulations  have  been  severe  and  long-continued, 
they  will  probably  have  produced  mischief  which  neither 
time  nor  remedies  will  ever  completely  eradicate.  The 
mnjimdiva  will  frequently  become  changed,  both  in  ap- 
pearance and  structure.  Although  its  surface  may  have 
grown  smooth,  yet  it  will  be  more  contracted  and  dense 
than  formerly,  and  have  acquired  in  ditl'erent  parts_  a 
whitish  gbstening  aspect,  closely  resembling  cicatricial 
tissue.  This  contraction  of  the  palpebral  conjunctiva  is 
the  most  frequent  cause  of  entropion  and  distichiasis. 
(See  Articles  on  each  of  these  subjects.) 

c 
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The  cornea,  from  the  constant  friction  of  the  roughened 
lids  against  it,  will  often  become  so  uneven,  vascular,  and 
cloudy,  that  for  aU  useful  purposes  the  eye  will  be  prac- 
tically blind. 

Treatment. — The  object  to  be  accomplished  is  to  restore 
a  smooth  surface  to  the  lining  membrane  of  the  lids  by 
the  obliteration  of  the  granulations  ;  but,  in  endeavfiuring 
to  gain  this  end,  care  must  be  taken  to  avoid  the  use  of 
all  strong  remedies,  which  will  destroy  the  conjunctiva 
and  produce  deep  cicatrices.  The  treatment  from  which 
I  have  found  the  greatest  benefit  has  been  the  applica- 
tion to  the  pal])ebral  conjunctiva  of  a  strong  solution  of 
the  nitrate  of  silver,  varying  in  strength,  according  to  the 
severity  of  the  case,  from  gr.  5 — gr.  20  ad  acj^uaj  5 1. 
This  should  be  applied  in  the  following  manner  : — The 
patient  is  to  be  seated  in  a  chair,  and  the  surgeon,  stand- 
ing behind  him,  with  a  probe  everts  the  upper  lid  so  as 
fully  to  expose  the  paliDcbral  conjunctiva,  over  the  surface 
of  which  he  paints  with  a  camel's  hair  bnish  the  solution 
of  the  nitrate  of  silver,  taking  care  to  apply  it  thoroughly 
to  the  reflection  of  conjunctiva  which  forms  the  ociilo- 
jJalpebral  fold.  After  waiting  for  about  half  a  minute, 
he  then,  with  a  syringe,  gently  scpiirts  over  the  granular 
surface  a  stream  of  cold  water,  or,  what  is  better,  a  solu- 
tion of  common  salt  of  about  the  strength  of  gr.  5  ad 
aquas  5I,  to  wash  away  and  neutralise  all  the  surplus 
nitrate  of  silver,  so  as  to  prevent  it  irritating  the  eye,  or 
blackening  the  ocular  conjunctiva — a  misfortune  I  have 
seen  occur  when  strong  solutions  of  the  cairstic  have  been 
frequently  used  without  taking  these  precautious.  This 
application  should  be  repeated  every  second  or  third  day. 
and  in  the  intervals  the  patient  should  frequently  bathe 
the  eyes  with  cold  water,  and  every  night  and  morning 
drop  into  them  a  Httle  of  a  weak  solution  of  the  chloride 
of  zinc  (F.  24),  or  some  other  mild  astringent.  The 
nitrate  of  silver  may  be  also  conveniently  applied  to  the 
o-ranulations  by  using  the  diluted  nitrate  of  silver  points 
(F.  6). 

Sulphate  of  Copper,  or  a  combination  of  tins  salt  with 
alum,  "  lapis  divinus,"  or  "  green  stone,"  as  it  is  commonly 
called  (F.  6),  are  excellent  astringents  in  granular  lids. 
Every  second,  or  third  day  the  lid  shoirld  be  everted,  and 
having  first  dried  the  siirface  with  a  piece  of  linen,  the 
granulations  only  should  be  freely  touched  with  the  sul- 
phate of  copper  or  green  stone,  taking  as  much  care  as 
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possible  to  prevent  the  caustic  trom  afFectiiig  tlie  con- 
junctiva. Between  the  apislications  a  few  di-ops  of  the 
guttie  cupri  sulphatis  (F.  26)  shonld  be  dropped  twice  a 
day  into  the  eye. 

Acetate  of  Lead  is  a  useful  remedy  when  there  is  ex- 
cessive roughness  from  the  whole  palpebral  ooniunctiva 
being  covered  with  red  granulations  of  varying  sizes,  but 
unattended  by  any  acute  inflammatory  symptoms.  The 
acetate  of  lead  should  be  finely  powdered  and  laid  over 
the  granulations,  and  after  waiting  one  or  two  minutes, 
the  surplus  should  be  washed  off  with  a  stream  of  cold 
water.  This  application  does  good,  first,  by  rendering  the 
surface  more  smooth  by  filling  up  the  chinks  between  the 
granulations,  and  afterwards  by  its  astringent  powers 
causing  them  to  shrink.  It  may  be  repeated  three  or 
four  times,  at  intervals  of  from  three  to  six  days. 

LiiiHor  Fotassce.—Mv.  Dixon  speaks  very  highly  of  the 
benefit  to  be  derived  from  the  local  application  of  lici, 
potassEE  to  the  granulations.  He  says  :  "  The  fluid  is 
dabbed  upon  the  everted  lids,  so  as  to  be  thoroughly 
brought  into  contact  with  the  whole  surface."  And  far- 
ther on  he  remarks  :  "  It  may  be  ajDplied  at  intervals  of  a 
few  days ;  and  in  some  cases  I  have  seen  the  granulations 
removed,  and  much  of  the  original  clearness  of  the  cornea 
restored,  in  the  course  of  six  weeks."* 

When  there  are  severe  inflammatory  symptoms,  as  in 
"acute  granular  ophthalmia,"  it  is  best  to  postpone  the 
use  of  astringents  until  they  have  partially  subsided.  In 
such  cases  great  rehef  is  often  derived  from  applying  a 
slight  compress  and  bandage  (F.  3)  over  the  closed  Ms, 
and  only  removing  it  for  the  purpose  of  bathing  the  eyes 
three  or  four  times  during  the  twenty-four  hours  with 
the  lotio  belladonnre  (F.  39),  or  the  lotio  belladonnas  cum 
alurame  (F.  40).  If,  however,  as  sometimes  happens,  the 
compressmg  bandage  should  prove  hot  and  uncomfortable, 
it  should  be  given  up,  and  in  its  place  a  fold  of  lint  wet 
with  the  lotio  belladonnaa  cam  alumine  should  be  sus- 
pended over  the  eye  by  a  piece  of  broad  tape  tied  round 
the  forehead.  As  soon  as  the  swelling  and  redness  of  the 
lids  have  sufficiently  abated  to  allow  of  their  being  everted 
without  much  pain,  a  weak  solution  of  the  nitrate  of 
sdver  should  be  painted  once  daily  over  the  palpebral 
conjunctiva,  and  in  the  intervals  between  the  applications 

*  Dixon  on  Diseases  of  the  Eye,  third  edition,  p.  56. 
C  2 
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the  belladonna  lotion  may  be  continued.  Even  m  capes 
of  grannlar  lids  where  there  are  no  severe  inflammatory 
symptoms,  but  where  the  photophobia  and  lachrymation 
are  excessive,  I  have  often  found  benefit  from  the  use  ol 
the  compressing  bandage,  as  by  it  the  eye  is  tept  com- 
pletely at  rest,  and  the  friction  between  the  bds  and  the 
cornea  is  prevented. 

Inocnlal.wri,  with  purulent  matter  for  the  cure  of  severe 
granular  lids  is  a  most  successful  mode  of  treatment, 
it  requires,  however,  grea.t  caution  in  the  selection  of 
cases  fitted  for  this  pi-ocedure,  and  also  in  the  choice  of 
the  pus  with  which  to  inoculate  the  eyes.    The  whole,  or 
certainly  two-thirds  of  the  cornea  should  be  so  permeated 
with  vessels  as  to  render  it  semi-opaque,  as  the  punilent 
ophthalmia  established  by  the  inoculation  is  very  liable 
to  induce  sloughing  in  any  portion  of  the  comea  which 
is  quite  transparent.    The  pus  should  be  chosen  from  the 
eye  of  an  infant  suffering  from  purulent  ophthalmia.  Its 
strength  may  be  determined,  firstly,  by  the  colour,  and. 
secondly,  by  the  severity  and  duration  of  the  inflamma- 
tion it  iias  excited  in  the  eye  from  which  it  is  taken,  ihe 
yellow  pus  is  always  more  active  than  tlie  whitish  dis- 
charo-e  seen  in  slight  cases  of  purulent  ophthalmia,  ihe 
perio'd  of  the  disease  at  which  the  pus  is  taken  mfluenc-es 
materially  the  amount  of  inflammation  and  suppuration 
it  is  capable  of  setting  up.    Pus  from  the  eye  of  an  infant 
in  the  early  and  most  acute  stage  of  purulent  ophthalmia 
will  produce  more  serious  efl:ects  than  that  taken  from 
the  same  eye  at  a  later  period  of  the  disease,  after  it  has 
undero-one  some  treatment  and  is  on  the  decline.    11  one 
eye  only  is  to  be  inoculated,  the  other  should  be  protected 
from  contagion  by  Bnller's  eye-shield,  page  9.   Great  care 
and  cleanliness  will  be  required  during  the  whole  of  the 
treatment  to  ]3revent  the  other  eye  from  becoming  infected. 

To  inoculate  the  eye,  a.  single  drop  of  pus  should  be 
taken  with  a  small  scoop  or  the  end  of  the  little  finger 
from  the  eye  of  an  infant  with  purulent  ophthalmia  and 
placed  on  the  conjunctiva  of  the  lower  lid.  In  from 
eicrht  to  twenty-four  hours  the  first  symptoms  of  puru- 
lent ophthalmia  will  begin  to  show  themselves  and  wdl 
rapidly  increase  until  the  disease  has  reached  its  height^ 
The  activity  of  the  inflammation  usually  lasts  fi-om  eight 
to  ten  days,  but  the  discharge  will  not  complete  y  abate 
for  six  or  eight  weeks.  As  soon  as  the  discharge  becomes 
profuse,  the  patient  should  be  allowed  to  wash  the  eyes 


SYNDECTOMY. 


21 


with  cold  water  every  liour,  or  eveu  oftener  if  he  clesireti 
it.  and  if  there  is  much  paiu  he  may  use  ioed  water,  and 
wheu  lying  down  keep  a  fold  of  lint  wetted  with  it  over 
the  eyelids.  No  astringent  application  siiould  be  given 
to  check  the  discharge,  but  the  disease  mnst  be  allowed 
to  run  its  course  uninterruptedly.  The  danger  to  be 
apprehended  is  sloughing,  or  ulceration  of  a  portion  of 
the  cornea.  During  the  progress  of  the  inflammation 
it  is  often  ver}'  difficult  to  ctecide  whether  the  cornea 
is  still  entire,  as  from  its  red  and  swollen  villous  ap- 
pearance it  is  difficult  to  even  distinguish  it  from  the 
surrounding  vascular  conjunctiva.  The  only  test,  then,  is 
to  notice  its  curvature,  and  if  this  remains  unchanged], 
and  there  is  no  depression  in  one  part  with  a  lump  of 
swollen  granulations  in  another,  no  anxiety  need  be 
felt.  The  patient  should  be  allowed  a  liberal  meat  diet, 
with  a  fair  amount  of  stimulants,  during  the  whole 
period  of  treatment;;  if  his  apjjetite  or  strength  fad, 
quinine  or  bark  (F.  73,  77)  should  be  prescribed;  and 
if  from  pain  his  nights  are  disturbed,  oi:)iates  may 
be  given  at  bedtime.  It  should  be  remembered  that, 
although  inoculation  will  obliterate  the  granulations 
from  the  lids  and  the  vessels  from  the  cornea,  yet  it 
will  not  efface  previously  existing  nebulosities.  Some 
operation  is  often  afterwards  required  to  alter  the  shape 
of  the  pupil,  so  as  to  bring  it  opposite  that  portion  of 
the  cornea  which  is  most  transparent.  The  results  of 
my  experience  of  inoculation  in  severe  cases  of  granular 
lids  have  been  most  brilliant.  I  have  seen  patients  pva,c- 
tically  blind  for  years,  and  condemned  to  the  workhouse, 
regain  sufficient  sight  to  resume  their  former  occujjations. 

Syndectomv — Per'Uomy. — This  operation  was  first  prac- 
tised by  Dr.  Furnari,  of  Paris,  in  186-2.*  It  consists 
in  excising  a  band  of  conjunctiva  and  subconjunctival 
tissue  of  about  one-eighth  of  an  inch  in  width  from 
around  the  cornea  ancl  close  up  to  its  margin.  It  may 
be  performed  in  the  following  manner: — The  patient 
being  placed  under  chloroform,  and  the  lids  widely 
.separated  with  a  spring  speculum,  a  fold  of  conjunctiva 
is  to  be  seized  with  a  pair  of  tinely-toothed  forceps,  and 
with  a  pair  of  blunt-pointed  curved  scissors  an  incision  is 
to  be  carried  through  that  membrane  around  the  cornea. 


*  Gazette  Mddicale,  Nos.  4-6,  8,  &c.,  18G2. 
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at  about  one-eighth  of  an  inch  distant  from  it.  The 
band  of  conjnnctiva  surronnding  the  cornea  in  now  to  be 
dissected  off,  and  all  the  subconjunctival  tissue  and 
vessels  between  it  and  the  sclerotic  carefully  removed 
close  up  to  the  corneal  margin.  The  operation  being  now 
completed,  the  lids  are  to  be  closed  and  covered  with  a 
wet  compress  and  a  bandage. 

After  three  or  four  days  the  wound  will  be  found 
covered  with  lymph,  and  in  a  few  weeks  it  will  be  perfectly 
closed,  partly  from  contraction  of  the,  surrounding  con- 
junctiva, but  partly  also  by  the  formation  of  a  smooth 
cicatrix  tissue.  This  operation  is  well  suited  for  severe 
cases  of  paunus  which  continue  after  the  granulations  ot 
the  lids  have  been  obliterated  ;  but  my  experience  of  it  for 
the  cure  of  granulations  is  that  it  is  unsuccessful.  I  have 
on  several  occasions  performed  syudectomy  as  a  pre- 
liminary to  inoculation,  and  allowed  the  eye  to  recover 
from  all  effects  of  the  operation  before  introducing  the  pus. 
The  virulence  of  the  purulent  ophthalmia  seemed  to  have 
been  materially  diminished  by  the  removal  of  the  portion 
of  conjunctiva,  and  by  the  broad  cicatrix  which  it  had  pro- 
duced'around  the  cornea.  For  a  detailed  account  of  these 
cases,  see  "Eoyal  London  Ophthalmic  Hospital  Reports," 
vol.  iv.  page  182. 

Xerophthalmia — Xerosis — Cuticvlar  Conjunctiva— h 
an  excessive  dryness  of  the  cornea  and  of  the  conjunctiva 
covering  the  globe  and  lining  the  lids.  In  a  case  of 
confirmed  xerosis  there  is  usually  some  symblepharon  or 
partial  union  of  the  lids  to  the  globe,  or  else  there  are 
membranous  frena  passing  between  the  lids  and  the 
globe  ;  the  eyelids  are  contracted  and  will  not  close  over 
the  eye,  and  the  tarsal  edges  of  the  lids  are  more  or  less 
inverted  with  some  of  the  lashes  brushing  against  the 
eye.  The  conjunctiva  of  the  globe  has  a  dusk3%  dry. 
cicatricial  aspect,  and  the  cornea  is  dull  and  cuticular. 
The  dry  and  contracted  conjunctiva  passes  ahruptly  from 
the  inner  surfaces  of  the  lids  on  to  the  globe  so  that  the 
sulci  which  ought  to  exist  between  the  lids  and  globe  are 
destroyed.  Tlie  puncta  are  usually  closed  and  sometimes 
obliterated.  The  eye  is  almost  useless  to  the  patient  and  a 
source  of  much  trouble  from  recurrences  of  inflammation. 

Qav.ses.— The  most  frequent  cause  is  prolonged  con- 
junctivitis with  a  muco-nurulent  discharge  from  granular 
lids,  probably  also  assisted  by  the  application  o.  too 
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strong  caustics  to  tlie  lids,  or  the  long-continned  use  of 
powerful  astriugents.  The  isalpebral  coujunctiva  gradu- 
ally becomes  thickened  and  contracted  and  the  lids  in- 
verted, so  that  some  of  the  cilia  brush  against  the  eye. 
With  the  contraction  and  thickening  of  the  palpebral 
conjunctiva  the  lids  lose  their  normal  softness  and  cease 
to  close  completely  over  the  eye.  The  constant  irrita- 
tion of  the  lashes,  and  the  exposure  due  to  the  imperfect 
closure  of  the  lids,  lead  to  the  formation  of  cp-ticular 
conjunctiva.  Any  cause  which  prevents  the  proper 
closing  of  the  lids  over  the  eye  may  induce  xerosis,  and 
consequently  we  occasionally  meet  with  this  affection 
after  injuries  of  the  conjunctiva  of  the  lids  from  es- 
charotics,  lime,  and  strong  acids. 

Treatment. — There  is  no  application  to  the  eye  which 
will  really  benefit  it.  JMilk  has  been  recommended,  and  a 
lotion  of  glycerine  (P.  -ji)  will  sometimes  afford  temporary 
benefit. '  The  only  way  to  obtain  complete  relief  is  to 
keep  the  lids  closed  and  thus  prevent  the  drying  of  the 
conjunctiva.  This  can  only  be  accomplished  in  extreme 
xerosis  by  comj^letely  uniting  the  tarsal  edges,  but  in  less 
severe  cases  it  will  be  sufficient  to  join  the  margins  of  the 
lids  together  at  two  jDoints  so  as  to  leave  a  central  chink 
through  which  the  patient  can  see. 

In  a  lad,  ast.  eleven,  with  extreme  xerosis,  I  closed  the 
eyelids  of  one  ej'e  by  uniting  their  tarsal  edges  and  left 
them  closed  for  eleven  months.  I  then  divided  the  line  of 
adhesion  and  reopened  the  lids,  and  I  found  that  the  cornea 
had  become  more  clear,  the  conjunctiva  moist,  and  the 
sight  greatly  improved.^'  Unfortunately  the  lids  could 
not  close  over  the  eye  and  the  xerosis  soon  recurred.  Mr. 
Buller  has  advanced  a  step  further,  and  after  having 
closed  the  lids  by  uniting  their  margins  he  trephined  a 
hole  with  the  trephine  (Fig.  7,  page  57)  through  about 
the  centre  of  the  line  of  junction  between  the  lids,  and 
succeeded  in  making  a  window  through  which  the  patient 
had  considerably  imj^roved  sight.t 

Pemphigus  Conjunctiv.'f.  is  a  severe,  but  fortunately  a 
very  rare  affection.    The  bullsp  appear  on  the  conjunctiva 


*  llie  history  of  tins  patient  is  related  as  Case  T.  in  Mr. 
Bnllcr's  paper  on  XcropJitlialmia,  Koyal  London  Ophtliahiiic 
Hospital  Reports,  vol.  ix.  p.  29. 

•f  Ibid.  p.  32. 
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of  the  lids  and  eye,  whilst  the  pemphigus  blistevs  are 
comino;  and  going  on  other  parts  of  the  body.  The  iorma- 
tion  of  the  bullas  is  accompanied  by  swelling  of  the  hds, 
chemosisof  the  conjunctiva  and  aniuco-purulent  discharge. 
The  bulk-e  seem  to  aflect  both  the  ocular  and  palpebral 
conjunctiva.  With  the  breaking  of  the  bulla;  raw  surfaces 
are  left  which  afterwards  unite  at  opposed  points  and  form 
adhesions  which  bind  the  lids  to  the  globe,  and  sometimes 
also  the  margins  of  the  lids  to  each  other.  If  the  surface 
of  the  cornea  has  been  involved  in  one  of  the  buUfE,  it 
loses  much  of  its  transparency,  assumes  a  fibrou.s  aspect, 
and  probably  becomes  united  by  bands  of  adhesions  to  the 
inner  surfaces  of  the  lids.  When  pemphigus  has  once 
attacked  the  conjunctiva,  the  bulhe  may  reappear  from 
time  to  time  until  the  destruction  of  the  eye  is  couiplete. 
I  have  seen  the  disease  limited  to  one  eye,  but  both  may 
be  affected  by  it.* 

Treat iiierd.— The  applications  to  the  eye  should  be 
slio-htly  astringent  and  sedative.  The  lotio  aluramis  cuni 
atropia  may  be  used  frequently ;  or  if  the  cornea  be  not 
affected  the  guttie  zinci  chloridi  may  be  dropped  into  the 
eye  night  and  morning,  and  during  the  day  the  eye  may 
be  bathed  with  the  lotio  belladonnaa.  The  astringents 
should  be  omitted  if  they  create  irritation.  The  edges  of 
the  lids  should  be  anointed  with  a  httle  vaseline  every 
nio-ht,  and  a  piece  of  vaseline  the  size  of  a  hemp-seed 
may  be  introduced  between  the  lids  twice  daily,  with  the 
view  of  keeping  an  unctuous  material  between  the  opposed 
pemphigus  wounds,  and  thus  preventing  then-  union 
during  the  period  of  cicatrization.  .  . 

The  constitutional  treatment  should  be  tomes  of  qmume 
(F.  77),  or  cinchona  (F.  73).  If  there  is  much  pam,  sleep 
should  be  produced  by  opiates  at  night. 

Pterygiom  is  a  peculiar  morbid  growth  of  the  conjunc- 
tiva and  subconjunctival  tissue.  It  is  of  a  triangular 
shape,  with  its  base  usually  at  the  semilunar  fold  close  to 
the  inner  cauthus,  and  extending  outwards  it  gradually 
tapers  to  a  rounded  end  which  is  implanted  on  the  sur- 
face of  the  cornea,  generally  reaching  to  a  point  opposite 
the  inner  margin  of  the  pupil,  and  sometimes  spreading 
half-way  across  it.     I  have  never  seen  the  pupd  com- 

*  In  a  Case  related  in  a  pamphlet  by  Dr,  James  Campbell,  St. 
Louis  Mo.,  both  eyes  were  destroyed  by  this  disease. 
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pletely  occluded  by  the  growth.  A  jiterygmm  is  more 
or  less  vascular,  and  one  or  two  large  conjunctival  vessels 
:inay  be  freciuently  seen  coursing  along  it.  In  some  cases 
•it  is  red,  lleshy,  and  prominent,  whilst  in  others  it  is 
;pale  and  membranous,  and  so  thin  as  to  be  almost 
;  translucent. 

A  pterygium  is  almost  invariably  a  single  growtli  con- 
•  lined  to  the  inner  half  of  the  eye,  although  to  this  there 
:are  occasional  exceptions,  and  cases  have  been  reported 

■  where  there  have  been  two  pterygia,  one  on  each  side  of 
■the  cornea,  and  also  where  they  have  occurred  m  the 

■  upper  and  lower  parts  of  the  eye,  in  lines  corresponding 

■  with  the  superior  and  inferior  recti  muscles.  The  disease 
may  be  limited  to  one  eye,  or  both  may  be_  affected  by  it. 
I  have  seen  many  cases  in  which  a  pterygium  existed  in 
both  eyes  ;  in  all  of  them  the  growths  were  symmetrical. 
Patients  about  the  middle  age  are  most  liable  to  ptery- 
gium, and  especially  those  who  have  served  long  in  tropi- 
cal climates.  It  is  seldom  seen  in  the  young.  The  disease 
is  of  slow  and  almost  imperceptible  growth,  and  it  is  not 
until  it  has  attained  a  considerable  size  that  it  causes  any 
annoyance.  When  it  extends  partially  over  the  pupil  it 
interferes  with  vision. 

Treatment. — There  are  only  two  ways  of  efficiently 
dealing  with  a  pterygium.  It  may  be  excised,  or  its  apex 
may  be  transplantecl  from  the  cornea  to  a  ]3art  of  the 
conjunctiva,  where  even  if  it  were  to  grow  it  would  cause 
no  impairment  of  vision.  No  local  application  to  the  eye 
will  be  of  any  benefit  in  eradicating  the  disease. 

1.  Excision  of  the  Pterygium— The  lids  being  separated 
by  a  s]mng  speculum,  the  pterygium  is  to  be  seized  from 
above  downwards  by  a  pair  of  forceps  and  drawn  slightly 
from  the  eye.  With  a  pair  of  fine  scissors  or  a  Beer's 
knife  its  attachment  to  the  cornea  is  to  be  separated,  and^ 
then  with  a  few  snips  of  the  scissors  the  greater  part  of 
the  pterygium,  or  the  whole  of  it,  if  it  be  small,  is  re- 
moved. 

If  the  base  of  the  growth  be  large  no  attempt  should 
be  made  to  excise  the  whole  of  it,  as  the  too  free  removal 
of  the  conjunctiva  will  cause  a  tight  cicatrix,  which  will 
greatly  impair  the  outward  movements  of  the  eye.  After 
the  pterygium  has  been  removed,  the  cut  edges  of  the 
conjunctiva  should,  if  the  gap  is  not  too  wide,  be  drawn 
together  with  one  or  two  fine  sutures. 

2.  Trans'ijlantation  of  the  Pteryrjimn. — This  operation 
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was  first  sngsjested  and  practised  hj  Desmarres.  I  have 
tried  it  myself  on  many  occasions,  and  much  prefer  this 
operation  to  excision  of  the  growth.  The  operation  may  be 
IDerformed  as  follows  : — The  lids  having  been  separated  by 
the  spring  speculum,  the  extremity  of  the  f)teryginm  is  to 
be  seized  with  a  pair  of  forceps  close  to  the  cornea,  and 
its  union  with  that  structure  carefully  parted  by  a  few 
snips  with  a  pair  of  fine  scissors.  One  cut  is  then  to  be 
made  with  the  scissors  throiigh  the  conjunctiva  along  the 
upper,  and  another  along  the  lower,  border  of  the  ptery- 
gium. At  the  point  of  the  lower  free  cut  edge  of  the 
conjunctiva,  to  which  it  is  desired  to  f)lant  the  apes  of  the 
growth,  a  small  nick  is  to  be  made  with  the  scissors,  and 
into  this  the  cone  of  the  pterygium  is  to  be  fixed  by  a 
single  fine  thread  suture. 

The  jDterjrgium,  now  separated  completely  from  the 
coi-nea  and  implanted  into  the  conjunctiva,  generally 
wastes,  and  becomes  so  shrunken  that  it  ceases  to  draw 
attention  to  the  eye.  Such  has  been  the  result  in  the 
cases  in  which  I  have  performed  this  o]3eration.  The 
great  advantage  which  transplantation  offers  over  exci- 
sion of  the  pterygium  is,  that  as  there  is  no  removal  of  a 
liortiou  of  the  conjunctiva,  there  is  afterwards  no  dense 
cicatrix  to  cause  a  drawing  in  of  the  eye,  or  to  limit  its 
movements  outwards. 

Pinguecula  is  a  term  applied  to  a  small  yellowish  patch 
which  is  frequently  seen  on  the  eye  near  the  margin  of  the 
cornea,  and  is  apparently  in  the  substance  of  the  con- 
junctiva. In  a  specimen  examined  by  Desmarres  the 
growth  was  found  to  be  composed  exclusively  of  hyper- 
trophied  conjunctival  eiiithelium.  It  creates  annoyance 
sometimes  from  its  being  a  little  conspicuous,  but  it 'is 
perfectly  innocuous.  If  its  jDresence  worries  the  patient,  it 
may  be  removed  by  seizing  hold  of  it  with  forceps,  and 
snipping  it  off  with  a  pair  of  fine  scissors. 

Dermoid  Tumours  generally  spring  from  the  margin  of 
the  cornea  and  the  adjacent  sclerotic.  They  are  usually 
smooth  light-coloured  growths,  covered  with  conjunctiva 
and  with  a  few  hairs  sprouting  froni  their  surface.  They 
are  congenital,  and  consist  of  elastic  and  connective  tissue 
and  fat. 

Treatment. — The  only  way  to  get  rid  of  these  tumours 
is  by  excision.    Whilst  operating  care  must  be  taken  not 
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o  disi3ect  deeply  into  the  sclerotic  and  cornea,  even  tliongh 
he  origin  of  the  tumour  should  ajjparently  be  below  their 
■,  urfaees. 

Cysts  of  tite  Coxjunctwa  are  generally  the  simple 
■oerous  cysts.  They  usually  appear  as  small  round  or  oval 
rranslucent  bodies  and  occasion  inconvenience  onl}^  by 
.  heir  size  or  their  position.  Their  most  frequent  site  is  in 
;he  fold  of  conjunctiva  which  is  reflected  from  the  lower 
id  on  to  the  globe.  'J'hey  are  easily  removed  by  first 
-leiziug  them  with  a  pair  of  finely-toothed  forceps,  and 
ilhen  with  a  pair  of  scissors  snipping  thi'ough  the  portion 
of  conjunctiva  which  holds  them. 

Wakts  of  the  Conjunctiva  usually  grow  from  near  the 
tr.arsal  margins  of  the  lids,  but  they  may  spring  from 
other  portions  of  the  conjunctiva,  and  even  cover  a  large 
]oortion  of  the  globe.  They  may  either  be  pedunculated 
iiDr  sessile. 

The  proper  trecdment  is  excision. 

INJURIES  OP  THE  CONJUNCTIVA. 

EcCHYMOSiS  OF  TUB  CONJUNCTIVA  —  SnhcQnjunctlval 
IHcemorrhage — may  be  caused  by  a  blow  on  the  eye,  by 
i'conghing,  or  by  any  violent  exeriion.  The  effused  blood 
alt  first  appears  as  a  bright  red  mark  abruptly  limited  to 
n.a  portion  of  the  conjunctiva,  but  during  the  process  of 
aibsorption  the  colour  loses  its  intensity,  and  passes 
tlhrough  a  variety  of  shades  which  diffuse  themselves 
cover  the  front  of  the  eye. 

Treaimenf. — A  few  days'  rest  is  generally  all  that  is 
rrequired.  Cold  applications  are  grateful,  and  may  be 
•■.used  either  by  allowing  the  patient  to  sponge  his  eyes 
tthree  or  four  times  a  day  with  cold  water,  or  by  prescribing 
fifor  him  some  cool  evaporating  lotion  (P.  49,  50). 

Lacerations  op  the  Conjunctiva  covering  the  eye,  but 
without  any  other  injury  to  the  eye  or  eyelids,  are  gene- 
rrally  occasioned  either  by  the  patient  striking  his  eye 
aagainst  some  sharp  projecting  object  which  catches  the 
•conjunctiva  and  tears  it  as  the  head  is  moved  away ;  or 
'■else  by  some  second  person  running  a  shutter,  or  a  pole, 
•  or  whatever  he  may  be  carrying,  against  the  eye.  The 
injury  is  usually  followed  by  swelling  of  the  lids  and  con- 
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jimctiva,  often  sufE.cieiit  to  render  it  difficult  to  make  a 
tliorouo'li  examination  of  the  eye  a  few  liuurri  alter  the 
accident. 

Tntaliueid. — The  eye  should  be  closed,  some  water 
dressing  should  then  be  laid  over  the  Uds,  and  fastened 
in  its  place  by  one  turn  of  a  roller.  It  is  very  rarel}' 
necessary  to  apply  any  sutures  to  keep  in  situ  the  torn 
edges  of  the  conjunctiva,  as  they  usually  fall  together  of 
their  own  accord;  and  there  is  seldom  afterwards  any 
sufficient  strain  to  draw  them  apart,  or  to  prevent  union. 
An  exceptional  case  might  occur  in  which  sutures  would 
be  caJled  for:  thus,  if  a  Hap  of  the  conjunctiva  was  torn 
from  the  globe,  so  that  it  was  reflected  back  on  itself,  one 
or  two  fine  stitches  would  be  required  to  hold  it,  after  it 
had  been  restored  to  its  proper  position.  When  all  the 
swelling  of  the  lids  and  conjunctiva  has  completely  sub- 
sided, if  there  is  some  muco-purulent  discharge,  two  or 
three  drops  of  a  lotion  of  sulphate  of  zinc  (F.  •2-3)  may  be 
dropped  into  the  eye  twice  a  day. 

For  diseases  and  injuries  of  the  conjunctiva  of  the  eye- 
lids, see  Section  Diseases  of  Eyelids. 


CHAPTER  II. 

DISEASES  OF  THE  CORNEA  AND  SCLEROTIC. 

CoiiNEiTis — Keratifis — Inflnmmation  of  the  Cornea — ^^is 
a  disease  of  impaired  nutrition  most  frequentlj^  seen  iu 
children  and  young  people,  it  is  met  with  in  the  pale 
and  half-starved,  as  well  as  in  the  over-fat  and  impro- 
perly-fed child ;  or  it  may  be  caused  from  some  consti- 
tutional taint,  such  as  struma  or  inherited  syphilis.  _  The 
two  latter,  however,  present  pecnUarities  which  distin- 
guish them  from  the  simple  foi-m  of  corneitis  we  are  now 
considering.  True  or  simple  corneitis  is  a  disease  which 
extends  itself  over  an  uncertain  period  of  time,  runs  a, 
definite  course,  and  with  a  strong  tendency  to  get  well  if 
not  thwarted  by  the  injudicious  use  of  dro]is  and  nos- 
trums, suiTgeste'd  by  the  zeal  of  the  surgeon  or  the  rest- 
lessness of  the  patient.  Corneitis  may  be  confined  to  the 
one  eye,  but  both  are  generally  affected.  It  usually  com- 
mences iu  one  eye  and  steadily  progresses  until  it  has 
reached  a  certain  stage,  when  the  second  eye  becomes 
attacked,  and  passes  through  exactly  the  same  series  of 
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-ymptoms.  Both  eyes  are  now  nffectcd.  but  tlie  one  in 
•.  '/hich  the  disease  began  is  in  advant-e  of  the  other,  and 
^5  the  one  first  to  recover.  The  interval  which  elapses 
•lefore  the  second  eye  is  involved  is  very  varia.ble,  in  some 
■;iases  it  may  only  be  a  few  weeks,  in  others  as  long  as 
Ihi-ee  or  fonr  months.  The  progress  of  the  disease  to- 
v^-ards  recovery  is  very  slow ;  it  may  vary  according  to 
'he  acnteness  of  the  attack  from  si\-  months  to  one  and  a 
lalf  or  two  years,  dating  from  the  commencement  of  the 
:-.ttack  in  the  first  eye  to  the  nltimate  recovery  of  that  in 
he  second.  With  the  knowledge  of  these  facts,  the  prog- 
nosis of  the  snrgeon  ought  to  be  guarded. 

S!/mftnni,s. — The  disease  usually  commences  with  a 
'linkish  redness  of  the  ciliary  region,  shading  off  and  be- 
:omiiig  lost  in  the  general  whiteness  of  the  eye.  This 
-  edness  will  occasionally  be  at  first  confined  to  one  or 
more  vascular  patches  around  the  margin  of  the  cornea, 
or  there  may  be  present  from  the  very  beginning  a  dis- 
rinct  pinkish  tinge  of  the  whole  ciliary  zone.  The  eye  is 
:vrritable  and  shirks  the  light.  The  cornea  now  begins  to 
l  Ook  hazy  and  the  sight  is  dimmed.  As  the  corueitis  ad- 
r/ances,  the  haziness  of  the  cornea,  the  vascularity  of  the 
r>ye.  and  the  intolerance  of  light  increase.  The  bi'illiancy 
lo'f  the  cornea  becomes  so  dulled  that  it  looks  like  a  win- 
lilow-pane  which  has  been  breathed  on,  or  like  a  piece  of 
'.jround-glass.  One  part  of  the  cornea  is  frequently  more 
illeeply  affected  than  another,  and  a  patchy  appearance  is 
•'thus  given  to  the  cloudiness.  There  is  generally  consi- 
ililerable  lachrymation,  and  oftentimes  a  good  deal  of  pain 
inn  and  around  the  eye.  with  a  sense  of  grittiness  of  the 
iiids.  The  disease  having  reached  its  height,  the  process 
lof  repair  sets  in.  The  vessels  around  the  margin  of  the 
i'5ornea  shoot  into  the  substance  of  the  corneal  tissue  and 
:;^ive  to  the  part  of  that  strnctiire  which  they  invade  a  red 
vvelvety  appearance.  In  very  severe  cases  this  condition 
I'of  pannus  will  extend  over  the  greater  pai-t  of  the  cornea, 
lit  is  quite  distinct  in  appearance  from  the  vascular 
i  cornea,  which  is  induced  by  the  friction  of  granular  lids. 
'Gradually  this  excessive  vasc^^larity  subsides,  and  as  the 
blood-vessels  disappear  from  sight,  patches  of  cornea 
'again  become  transparent,  until  at  length  the  reparative 
I  process  is  completed.  Snch  is  the  course  of  a  simple  un- 
'  complicated  case  of  corneitis,  which  having  run  through 
"the  various  stages  of  the  disease  has  terminated  favour- 
ably.   The  disease,  however,  may  not  progress  so  satis- 
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factorily,  and  ulcers  may  form  either  at  the  margin  or 
central  poi'tion  of  the  cornea,  which  will  considerably  re- 
tard recovery.    (See  Ulcers  of  tue  Cornea,  p.  41.) 

Itemlts  of  Coribi'itis. — The  eye  may  completely  recover ; 
the  cornea  regain  its  transparency,  and  the  sight  be  re- 
stored. Generally,  however,  even  in  favourable  cases, 
the  acuteness  of  vision  is  diminished,  either  by  a  haziness 
so  diffused  and  slight  as  not  to  be  noticed  by  an  ordinary 
observer,  or  else  by  a  faint  nebula  which  shghtly  invades 
the  I'egion  of  the  cornea  opposite  the  pupil.  When  the 
corneitis  has  induced  ulceration  or  sloughing  of  the  cor- 
neal tissue,  there  wUl  always  remain  a  more  or  less  dense 
nebula  or  leucoma. 

ChivOxic  Interstitial  Cohneitis,  or  inflammation  of 
the  cornea  dependent  on  hereditary  syi^hilis,  was  first 
accurately  described  by  Mr.  Jonathan  Hutchinson  in  his 
work  on  Syphilitic  Diseases  of  the  Eye  and  Ear,  published 
in  1863.  Patients  suffering  from  this  affection  usually  pre- 
sent marked  signs  of  constitutional  syj^hilis,  or  evidence 
can  be  obtained  from  the  parents  of  their  having  had 
during  infancy  some  specific  symjjtoms.  Mr.  Hutchinson 
states  that  in  almost  all  cases  the  subjects  of  this  disease 
present  a,  very  ^^eculiar  plt-i/siugiiomy,  of  which  a  coarse 
flabby  skin,  pits  and  scars  on  the  face  and  forehead,  cica- 
trices of  old  fissures  at  the  angles  of  the  mouth,  a  sunken 
bridge  to  the  nose,  and  a  set  of  permanent  teeth  pecuHar 
for  their  smallnesS,  bad  colour,  and  the  vertically  notchrd 
edges  of  the  central  upper  iv.c.isors,  are  the  most  striking 
characters"*  (Fig.  2).    He  also  notices  the  fact  that  this 

Fig.  2. 


(After  Hutchinson.) 


disease  is  frequently  accompanied  or  preceded  by  iritis, 
and  followed  by  such  changes  in  the  choroid  as  are  often 
seen  in  heredito-S3'phihtic  patients. 


*  SyphiHtic  Diseases  of  the  Eye  and  Ear,  p.  30. 
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Symptoms. — The  disease  usually  commences  in  one  eye 
ivvitli  a  diffuse  haziness  near  the  central  jmrt  of  the  cor- 
■..lea,  which  when  carefully  examined  is  found  to  consist 
if'f  dots  of  opacity  in  the  substance  of  the  corneal  tissue, 
niiese  interstitial  deposits  increase  in  number  and  size, 
whilst  some  of  them  coalesce  with  others,  gradually  ren- 
llering  the  whole  cornea  opaque,  with  the  exception  of  a 
'lii-cumferential  band  which  commonly  retains  more  or  less 
of  its  transparency.  The  cornea  loses  its  brilliancy,  and 
Ultimately  assumes  a  dull  ground-glass  appearance,  but 
ihe  cloudiness  is  seldom  uniform,  j^atches  of  it  beino'  of 
lleeper  density  than  the  rest.  There  is  intolerance  of 
■Jght,  varying  in  intensity,  but  generally  not  very  severe  ; 
■  here  is  supra-orbital  pain  and  redness  of  the  ciliary  zone 
if  vessels  around  the  cornea.  After  a  time  the  opacity  of 
rhe  cornea  begins  to  clear,  and  gradually  its  transparency 
r.nd  polish  are  either  partially  or  entirely  restored.  It  is, 
liowever,  very  rare  that  the  recovery  is  complete ;  patches 
iif  nebulosity  remain  which  imj^air  vision  in  accordance 
rrith  their  situation  and  density.  The  second  eye  usually 
'oecomes  affected  from  one  to  three  mouths  after  the  first 
line,  and  runs  through  a  similar  course. 

In  this  disease  ulcers  of  the  cornea  seldom  occur.  The 
li.uration  of  an  attack  of  chronic  interstitial  corneitis, 
rrom  its  commencement  in  one  eye  to  its  termination  in 
l;he  other,  is  generally  from  twelve  to  eighteen  months. 
The  time  will,  however,  necessarily  vary  with  the  extent 
md  severity  of  the  disease. 

Strumous  Corneitis  resembles  in  its  general  charac- 
ters the  simple  corneitis  already  described.  The  patients 
,rre  usually  children  or  young  persons,  who  exhibit  all 
':he  characteristics  of  struma.  There  is  great  photophobia 
;nd  lachrymation ;  and  a  peciiHar  tendency  to  ulceration, 
'vhich  may  take  place  at  one  or  more  points  on  the  sur- 
.iice  of  the  cornea.  The  disease  is  very  tedious,  and  o-eue- 
aally  both  eyes  are  affected,  but  like  most  forms  of  corSeitis 
ine  eye  is  attacked  some  weeks  in  advance  of  the  other. 

General  Treatment  op  Corneitis.— As  this  affection 
i::.aturally  extends  over  a  long  space  of  time,  it  is  well  to 
emember  that  the  effects  of  remedies  are  slow,  and  that 
ludicious  treatment  consists  rather  in  guiding  the  disease 
o  a  favourable  termination  than  in  the  endeavour  to  cut 
:  short  by  the  use  of  powerful  agents,  which  generally 
:xert  a  prejudicial  iufluence. 
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ConMltnivmal  TrKiimo.n.t.—ki  the  commencement  of 
the  attack  the  bowels  should  be  cleared  out  by  a  purga- 
tive (F.  149.  150,  151),  and  if  the  attack  is  acute  and  the 
dread  of  light  is  severe,  a  saline  mixture  (_F.  131),  or  one 
CO ntainino- small  doses  of  tartarated  antimony  . 
maybe  prescribed;  btit  these  must  in  a  few  days  Rive 
way  to  tonics  oli  the  mineral  acids  with  cinchona  (i< .  i-.i  , 
or  to  some  of  the  preparations  of  iron  quinine  or  both 
corabiuecl.    During  the  continuance  of  the  attack  the 
state  of  the  health  should  be  carefully  attended  to,  and 
medicines  should  be  prescribed  or  omitted  as  the  case 
may  seem  to  demand.    Where  there  is  great  intolerance 
of  iic'ht  and  lachrymation,  or  where  the  patient  is  restless 
and  "sleeps  badly  at  night,  opiates  are  of  great  service, 
takincr  care  that  during  their  administration  the  bowels 
act  rc"'ularly.    Small  doses  of  tinct.  opu,  or  tmct.  bella- 
donuo?  (F.  136)  may  be  given  with  the  bark  mixture  every 
four  hours  during  the  day ;  or  a  larger  dose  ot  the  opiate 
may  be  ordered  every  night.    In  chUdren  of  two  or  tliree 
years  of  age,  a  powder  of  pulv.  ipecac,  comp.  cum  potass, 
nitrat  (F  146)  at  bedtime  is  often  very  useful  m  allaying 
the  excessive  irritability  and  restlessness  which  aresoire- 
nuentlv  seen  in  corneitis.  •   i    i  t 

^  In  all  cases  of  inflammation  of  the  cornea,_  or  indeed  o 
any  of  the  tissues  of  the  eye  in  which  there  is  a  dread  ot 
liaht.  the  eyes  ought  to  be  protected  from  painful  exposure 
to -fare     In  the  house  this  is  best  effected  by  drawm,^ 
losvn  the  blinds,  or  partially  closiu.  the  shutters  and  In- 
shading  both  eyes  with  a  broad  hght  shade  ^      *  «ut  o 
doors  dark-coloured  glasses  should  be  iised    Jh^  neut.  a 
tint  glasses  are  far  more  efhc.ent  m  affording  ^eliet  tiom 
glare  than  those  of  a  cobalt-blue _  coloui-they  may  b,- 
Obtained  of  anv  shade.     In  making  a  selection,  tho-. 
neutral  tints  should  be  chosen  which  do  not  contammvich 
yellow.  The  cobalt-blue  glasses,  from  bemg  less  ^^h 
aie  generally  preferred  by  the  patient,  and  m  the  si  ght 
cases  of  photophobia  answer  their  purpose  exceed mgl^ 
well.    The  best  form  of  spectacles  are  those  -f^^f 
lurved  glasses  ;  they  sufficiently  protect  the  eye  from  light 
and  wind,  whilst  they  do  not  make  it  hot. 

Tl7e  popular  syst/m  of  tying  up  the  eye  with  a  hand - 
kerchlf  to  exclude  it  from  light  is  essentially  wrong,  and 

should  not  be  allowed.  ATr  TTufcliinson 

In  the  chronic  intcrddial  Cornchs,  Mr.  Hi  tcliinson 
recomniends  "the  cautious  use  of  mercurials  and  iodides. 
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uit  the  same  time  supporting  tlie  system  by  tonics  and  a 
/.Liberal  diet."  He  advises  a  little  of  the  mild  mercurial 
ointment  to  be  rubbed  in  behind  the  ear,  or  beneath  the 
.ioxilla  every  night,  but  a  strict  watch  should  be  kept  to 
iprevent  the  patient  from  becomincr  salivated.  Inter- 
•mally,  the  syrup  of  the  iodide  of  iron  (F.  138),  or  the  mist, 
ipotassii  iodidi  cum  ferro  (F.  139)  may  be  ordered;  but 
^should  these  medicines  disagree,  or  the  patient  be 
wery  feeble,  tonics  of  iron,  quinine,  or  bark  may  be 
ssubstituted. 

In  strmnous  children,  cod-liver  oil  and  the  syrup  of  the 
iiiodide  of  iron  in  small  doses  do  much  good.  Where  there 
■iis  a  tendency  to  rickets,  the  phosphates  and  hypophos- 
:phites  of  iron  and  lime,  either  singly  or  combined  (F.  141, 
1142),  are  often  of  service.  But  the  greatest  benefit  will 
i.be  derived  from  bracing  country  or  sea- side  air,  strict 
ccleanHness,  and  a  well-regulated  nutritious  diet,  in  which 
[pure  milk  and  new-laid  eggs  form  a  part. 

Local  ApplicaUons. — In  corneitis,  sedatives  to  the  eye 
Lgive  great  relief,  and  of  these  belladonna  is  the  most 

efficacious.  When  there  is  great  irritability  a  warm 
ifomentation  of  belladonna  (P.  9)  may  be  applied  to  the 
.  closed  lids  by  means  of  a  cupped  sponge  ;  or,  if  cold  is 
:more  agreeable  to  the  patient,  the  eye  may  be  frequently 
;  splashed  with  cold  water,  or  a  fold  of  lint  wet  with  the 
i  belladonna  lotion  (F.  39)  may  be  tied  over  the  lids,  and 
1  moistened  as  often  as  it  becomes  dry.  A  few  drops  of  a 
:  solution  of  atropia3  sulph.  gr.  2  ad  aquas  3I  may  be 
.  dropped  two  or  three  times  a  day  into  the  eye  when  the 

dread  of  light  is  very  severe.  Thus  frequently  applied, 
i  it  acts  as  a  direct  sedative  to  the  ciliary  nerves,  and  also 
I  paralyses  the  accommodative  power,  and  places  the  eye  in 
.  a  state  of  rest.  It  is,  however,  very  diflicult  to  use  atropine 

drops  in  young  children,  as  the  struggling  which  ensues 

■  whenever  the  attempt  is  made  to  put  them  into  the  eye 

■  often  does  more  harm  than  the  remedy  is  likely  to  do 
.  good.    In  such  cases  the  compound  belladonna  ointment 

(F.  121)  rubbed  in  over  the  brow  night  and  morning,  or 
the  belladonna  liniment  smeared  over  the  brow,  will  pro- 
bably act  beneficially.  Stimulating  applications  to  the 
I  eye  almost  invariably  do  harm  ;  they  are  very  painful  and 
increase  the  irritation. 

Counter-irritation  is  often  of  great  benefit.  The  brow 
and  integirment  of  the  upper  eyelid  may  be  painted  with 
the  tinct.  iodi,  taking  care  not  to  paint  it  too  thickly  on 
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the  upper  lid.  A  stick  of  nitrate  of  silver  moistened  with 
water,  drawn  twice  or  three  times  across  the  skin  of  the 
iipjier  lid,  is  a  good  counter-irritant,  and  sometimes  does 
much  good  in  relieving  excessive  photophoLia ;  it  must 
be  applied  very  catdioudy,  as  when  it  is  laid  on  too 
thickly  it  will  blister,  or  even  "produce  a  slough  of  the 
skin,  and  in  addition  it  is  very  painfid.  If  the  applica- 
tion of  the  iodine  or  the  nitrate  of  silver  affords  relief,  it 
may  be  repeated  at  intervals  of  a  few  days  or  a  week. 

DiPFUSB  SuppuBATivE  CoRXETTis  is  gcuerall}'  the  result 
of  an  injury  such  as  a  contused  or  lacerated  wound  of  the 
cornea,  but  it  may  also  come  on  from  constitutional 
causes.  It  may  follow  any  operation  on  the  eye  in  which 
the  cornea  is  involved ;  and  it  is  one  of  the  most  fatal 
terminations  of  the  operations  for  cataract.  The  state  of 
health  of  the  patient  at  the  time  of  the  injury  determines 
very  much  the  form  of  the  inilammation  which  maj'  arise 
from  it.  A  sim]3le  incised  wound  or  an  abrasion  of  the 
coi'uea,  fi-om  which  a  strong  healthy  j^erson  would  pi'o- 
bably  recover  without  an  nntoward  symptom  in  a  few 
days,  may  be  sufficient  to  induce  in  an  unhealthy  patient 
a  diffuse  suiDpurative  corneitis  which  will  destroy  the  eye. 

Symptoms. — The  cornea  grows  dull  and  steamy;  pus  is 
effused  between  its  lamellaB,  at  first  ouly  in  a  small  quan- 
tity at  one  siDot,  but  it  soon  increases  and  diffuses  itself 
throughout  the  corneal  structure.  In  severe  cases  I  have 
seen  the  whole  tissue  of  the  cornea  pervaded  with  pus, 
but  in  the  slighter  ones  it  is  generally  confined  to  one 
part. 

The  eye  is  hot  and  painful ;  there  is  great  congestion  of 
the  conjunctival  and  sclerotic  vessels  ;  dread  of  light,  and 
lachrymation.  The  deeper  parts  of  the  eye  participate  in 
the  inflammation,  the  iris  loses  its  mobility,  the  aqueous 
becomes  serous,  and  pus  is  effused  into  the  anterior 
cnamber  (hypopion). 

The  piTS  between  the  layers  of  the  cornea  now  makes  an 
exit  for  itself,  and  this  it  does  by  progi'essive  ulceration 
either  anteriorly  towards  the  surface,  or  posteriorly^  into 
the  anterior  chamber.  In  the  majorit}'-  of  cases  the  cor- 
neal abscess  bursts  anteriorly,  and  a  sloughing-lookiug 
ulcer  is  left. 

Bssnlts  nf  Si<ji]nirative  Gorveifis. — If  the  whole  cornea 
has  been  iuvolved  in  a  dift'use  suppurative  inflammation, 
and  pus  has  been  eflused  throughout  the  whole  or  greater 
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ppart  of  the  corneal  tisstie,  complete  loss  of  the  eye  must 
tJbllow.  If,  bowevei",  the  abscess  of  the  cornea  has  been 
lihmited  in  extent,  the  eye  may  recover,  but  a  leucoma  will 
-remain,  which  will  impair  the  sight  in  proportion  to  its 
ssize,  density,  and.  position  with  respect  to  the  pupil. 

It  will  be  well  to  explain  here  the  meanings  of  the  terms 
hhypopion,  onyx,  and  abscess  of  the  cornea,  as  consider- 
iiible  confusion  prevails  amongst  students  as  to  their 
riright  application. 

Hypo  [lion  is  an  effusion  of  pus  into  the  anterior  chamber. 

Onij.t;  is  often  indefinitely  used  to  signify  a  collection  of 
pons  between  the  lamelte  of  the  cornea;  but  it  is  only 
;iipplicable  to  those  small  effusions  at  the  lower  jjart  of  the 
i''3ornea,  from  the  fancied  resemblance  of  which  to  the  pos- 
tcerior  end  of  the  finger-nail  it  has  derived  its  name. 

Abscess  of  tloe  cornea  and  onyx  are  by  many  regarded 
aas  synonymous  terms  ;  but  as  the  word  "  onyx  "  indicates 
ibhe  appearance  and  locality  of  the  disease  rather  than  the 
llisease  itself,  the  term  "  abscess  "  should  be  considered  as 
npplicable  to  those  larger  effusions  of  pus  between  the 
'corneal  lamellas  into  which  onyx  occasionally  passes  ;  or 
y^o  the  diffused  j^nrulent  infiltrations  which  are  the  result 
,'Df  diffuse  supiDurative  corneitis. 

Treatment. — Warm  fomentations  of  belladonna  (F.  9) 
or  of  poppy- heads  to  the  eye ;  and  in  the  intervals 
oetween  using  the  fomentations,  a  fold  of  linen  wet  with 
l;he  belladonna  lotion  (F.  39)  may  be  laid  over  the  closed 
;  ids.  In  many  cases,  and  especially  in  those  where  there 
>s  a  tendency  to  tension,  I  have  found  much  benefit 
.I'ollow  the  use  of  the  guttaa  eserite  (F.  18)  twice  a  day, 
iiind  the  frec[uent  ai3plication  of  warm  fomentations  of 
Doppy  heads.  When  there  is  pus  between  the  corneal 
lamellaB  and  with  a  tendency  for  the  jjus  to  extend, 
■^Samesch's  operation  (p.  36)  will  be  of  the  greatest  service. 

In  cases  of  onyx  and  hypopion  when  there  is  an  in- 
•reased  tension  of  the  globe,  Samesch's  operation  or 
i  ridectomy  should  he  performed.  It  is  oftentimes  the  only 
nnode  of  treatment  which  afiords  a  chance  of  recovery. 
Paracentesis  of  the  cornea  will  also  be  of  service  when 
:here  is  increased  tension,  but  its  effects  are  not  so  per- 
nanent  or  beneficial.  The  paracentesis  may  be  repeated 
■it  intervals  of  one  or  two  days  if  it  gives  relief. 

Constitational  Treatment. — The  patient  should  be  siip- 
)orted  with  a  liberal  diet  and  a  fair  allowance  of  wine  or 
oeer.    Diffusible  stimulants  (F.  65)  and  tonics  (F.  75,  77) 
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are  the  most  suitable  medicines  ;  and  if  there  is  mucli 
pain  or  inability  to  sleep,  opiates  should  be  given  either 
in  small  doses  during  the  day,  or  in  one  full  dose  at  bed- 
time. Attention  should  be  paid  to  the  regular  and  healthy 
action  of  the  bowels,  and,  if  necessary,  some  mild  pui-gative 
or  alterative  be  prescribed. 

Paracentesis  of  the  Cornea  may  be  performed  as  follows  :— 
A  broad  needle  is  made  to  puncture  the  cornea  towards 
its  lower  margin,  the  point  being  kept  well  forwards  to- 
wards the  cornea  to  avoid  wounding  the  lens,  when  by 
suddenly  turning  the  flat  of  the  blade  on  to  its  edge  so  as 
to  render  patulous  the  opening  it  has  made,  the  acpeous  is 
allowed  to  run  off.  As  soon  as  the  iris  closely  approaches 
the  cornea,  which  it  will  do  when  the  aqueous  has  nearly 
escaped,  the  blade  of  the  needle  should  be  again  tm-ned  on 
the  flat,  and  ciuickly  withdrawn  from  the  eye.  _ 

Sdmesch's  operation  consists  in  making  an  incision  with 
a  Graefe's  knife  through  the  centre  of  the  ulcer  of  the 
cornea,  or  the  spot  which  is  inflltrated  with  pus,  and 
sufBciently  deep  to  open  the  anterior  chamber  throughout 
the  length  of  the  cut.  The  incision  should  include  a 
minute  portion  of  healthy  cornea  on  each  side  of  the  ulcer. 
The  lids  should  be  then  closed  with  a  compress  and 
bandao-e,  and  gutt.  eserias  (F.  18)  dropped  twice  daily  mto 
the  eye.  In  the  after-treatment  the  eye  should  be  exa- 
mined daily,  and  the  incision  kept  open  either  by  gently 
passing  a  fine  probe  or  the  point  of  a  Graefe's  knife  between 
its  edges,  or  by  pressing  the  upper  or  lower  eyelid  upon 
one  of  the  margins  of  the  wound  so  as  to  cause  it  to  gape. 
This  treatment  should  be  continued  until  healthy  repa- 
rative action  commences. 

Makginal  Cokneitis.— This  name  is  well  applied  to  a 
low  form  of  inflammation  which  commences  at  the  ex- 
treme border  of  the  cornea,  and  creeps  on  slowly,  slightly 
invading  the  corneal  tissue  for  a  short  distance,  but  seldom 
if  ever  involving  the  whole  of  its  structure. 

Svmptoms.—li  commences  with  slight  dread  ot  light, 
lachrymation.  and  grittiness  of  the  eye,  which  increase  m 
intensity  as  the  disease  advances.  On  examining  the  eye 
there  will  be  found  at  one  spot  close  upon  the  cornea  a 
vascular  patch,  and  the  corneal  edge  which  corresponds 
to  it  looks  swollen  and  softened.  This  condition  may  in- 
volve a  third  or  even  more  of  the  margin  ot  the  cornea, 
but  it  seldom  includes  the  whole  of  its  circumference,  in 
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aa  few  clays  a  small  diffused  haze  will  be  noticed  near  the 
imargin  ot  the  cornea,  and  this  will  gradually  extend,  some- 
ttimes  so  as  to  include  the  part  which  is  opposite  the 
;  pupil,  l3ut  it  rarely  invades  the  whole  cornea.  Occasion- 
l  ally  this  form  of  corneitis  is  accompanied  with  one  or  more 
; small  marginal  herpetic  ulcers,  so  as  to  closely  resemble 
tthe  phlyctenular  ophthalmia.  The  disease  is  tedious  ;  it 
imay  be  acute  at  the  onset,  but  in  its  duration  and  re- 
tcovery  it  is  generally  chronic.  It  is  also  very  recurrent. 
'The  patients  who  are  most  liable  to  marginal  corneitis  are 
•those  who  are  in  alow  state  of  health.  It  is  consec[uently 
I  met  with  amongst  the  anxious  and  overworked,  and  in 
!  mothers  who  are  enfeebled  from  over-lactation ;  or  it  may 
ibe  brought  on  by  any  exhausting  disease,  such  as  leucor- 
irhoea  or  menorrhagia. 

Treatment. — The  eye  should  be  shaded  from  strong 
nights,  and  rested  as  far  as  practicable  by  the  avoidance 
.  of  reading,  writing,  and  all  kinds  of  close  work.  If  there 
iis  mvich  dread  of  light,  gutt.  atroi3ia3  (F.  15)  may  be  used 
l  once  or  twice  daily  ;  or  the  eye  may  be  bathed  frequently 
\with  a  lotion  of  atropine  (F.  38),  or  of  belladonna  (F.  39). 
llf  the  marginal  corneitis  is  ajDparently  dependent  on 
I  overwork,  or  close  confinement  to  business,  change  of  air 
;  and  recreation  are  the  most  powerful  curative  agents. 
'  The  medicines  which  do  the  most  good  are  tonics  of  bark 
'  or  iron,  combined  with  the  mineral  acids,  or  with  small 
'  doses  of  liq.  strychnite,  or  tinct.  nucis  vomicaa  (F.  71,  72, 

■  73,  82,  84). 

Phlyctenular  Ophthaltiiia — Scrofulous  O'philiahnia — 
i  is  most  frequent  in  young  children  from  two  years  old 
.  and  upwards,  but  it  is  seldom  seen  in  patients  after  the  age 
1  of  puberty.    It  is  characterised  by  intense  intolerance  of 
light ;  the  photophobia  is  greater  in  this  than  in  any  other 
'  disease  of  the  eye.    In  severe  cases  the  child  is  commonly 
seen  with  the  lids  tightly  closed,  and  with  a  fist  over  each 
eye,  or  with  his  face  buried  in  the  dress  of  the  nurse  who 
is  carrying  him.    Any  attempt  to  look  at  the  eyes  is  met 
by  violent  spasmodic  contraction  of  the  lids,  and  if  after 
severe  struggles  the  lids  are  parted,  the  globe  is  found  to 
be  so  turned  upwards  that  it  is  impossible  even  to  see  the 
cornea.    The  exposure  of  the  eye  to  the  slightest  light 

■  often  brings  on  a  fit  of  rapid  sneezing.  In  such  cases 
when  it  is  desired  to  see  the  eye,  the  child  should  be  given 
a  few  sniffs  of  chloroform,  sufficient  to  dull  his  sensibility, 
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without  putting  him  completely  under  its  influence.  _  An 
examination  can  then  be  made  without  any  strugghng ; 
but  in  addition  to  this  the  chloroform  often  exerts  by  its 
sedative  influence  a  very  beneficial  effect  on  the  eye,  and 
the  child  awakes  from  his  sleep  with  a  decided  dimmutiou 
of  the  photophobia.  It  will  be  often  found  that  the 
severity  of  the  symptoms  is  quite  out  of  proportion  to  the 
apparent  disease ;  frequently  there  is  but  little  to  be  seeu 
except  one  or  more  small  phlyctenulaj  close  upon  the 
niaro-in  of  the  cornea.  These  phlycteuufe  are,  however,  of 
an  hijrpetic  nature,  and  run  a  course  somewhat  similar  to 
an  herpetic  eruption  on  other  parts  of  the  body.  At  first 
they  appear  as  small  vesicles,  the  contents  of  which  soon 
become  turbid ;  the  vesicles  then  burst  and  form  small 
superficial  ulcers,  which  eventually  heal  without  leaving 
any  visible  scars  to  show  where  they  have  been,  ihe 
whole  eye  in  some  cases  is  much  bloodshot,  whdst  m  other 
instances  when  the  lids  are  first  opened  the  conjunctiva  is 
found  to  be  scarcely  tinged,  but  it  soon  flushes  up  on  ex- 
posure to  the  light.  Occasionally  a  leash  of  red  vessels 
may  be  seen  running  up  to  one  or  two  of  the  phlyctenular. 

Scrofulous  ophthalmia  is  more  frequent  amongst  the 
iDOor  than  the  rich ;  the  strumous  child  is  the  most  hable 
to  it,  but  the  impure  air  of  dirty  confined  lodgings,  com- 
bined with  an  insufficiency  of  sunlight,  improper  diet, 
and  want  of  care,  will  induce  the  disease  m  childi-en  who, 
under  more  favourable  circumstances,  would  not  sutter 
from  it.  This  form  of  ophthalmia  is  frequently  associated 
with  eczema,  impetigo,  sores  about  the  nose  and  lips, 
and  with  enlarged  cervical  glands,  indeed  with  all  those 
kindred  complaints  which  are  so  frequently  met  with 
amono-st  the  poor  scrofulous  children  m  a  Loudon  hospital. 
Scrofulous  ophthalmia  is  tedious  in  its  progress,  and  very 

recurrent.  ^        -,       ,     ,         c  .-i 

Treatment.— T)m-mg  the  early  and  acute  stage  ot  the 
disease,  when  the  photophobia  is  very  intense,  the  viuum 
antimoniale  in  doses  of  from  min.  10  to  mm.  20  every 
four  hours  often  exercises  an  almost  specific  ettect  in  re- 
heving  the  dread  of  hght.  If,  however,  it  fads  to  do  de- 
cided o-ood  in  three  or  four  days,  it  should  be  discontinued 
SedatiVes  will  sometimes  prove  of  great  service  and 
smaU  doses  of  tinct.  hyoscyami,  succus  conn  tmct.  bel- 
ladonnas, tinct.  opii,  or  sol.  morphias  muriat.,  may  be 
criven  singly  at  short  intervals  during  the  day  ;  or  they 
may  be  combined  with  bark,  or  with  the  mmeral  acids,  or 
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■  with  any  other  medicine  which  the  state  of  the  jjatient 
:  may  siiggest.  Where  there  is  nnich  debility  with  languor, 
;  and  restlessness  at  night,  mist.  cinehouaB  (F.  134,  135) 
:  may  be  prescribed  during  the  day,  and  pulv.  ipecac,  comp. 
1  cum  potass,  nitrate  (F.  146)  in  doses  of  gr.  3  or  gr.  4,  ac- 
I  cording  to  the  age  of  the  patient,  at  bedtime. 

The  preparations  of  iron  are  very  valuable  in  scrofulous 
'  ophthalmia,  but  they  should  not  be  continued  for  too  long, 
I  or  be  ordered  with  a  hot  skin  and  furred  tongue.  In 
I  decidedly  scrofulous  children,  the  syrujo.  ferri  iodid.  or 
the  syrup,  ferri  hyj^ophosphit.  in  doses  min.  15  to  min. 
:  20,  twice  a  day  in  water,  are  of  much  benefit.  Where 

■  there  is  simply  anaemia,  the  ferrum  redactum  gr.  ^  to  gr. 
1,  or  the  ferri  carb.  saccharat.,  in  doses  of  from  gr.  2  to 

:  gr.  5,  are  the  best.    Cod-liver  oil  may  be  often  advanta- 
:  geously  prescribed  with  the  iron ;  it  is  especially  ser- 
viceable where  there  are  evidences  of  failing  nutrition. 

W^hen  there  is  much  eczema  of  the  eyelids,  with  dis- 
I  charge  from  the  nose,  and  swelling  of  the  lips,  small  doses 
'  of  the  liquor  arsenicalis  (F.  ]43)  will  frequently  afibrd 
great  relief  when  all  other  remedies  have  failed. 

The  regular  and  healthy  action  of  the  bowels  should  be 
:  strictly  attended  to,  and  purgatives  ordered  when  neces- 
:  sary.    If  the  child  suiiers  from  ascarides,  means  should 
be  taken  to  rid  him  of  them.    This  is  best  done  by  an 
i  injection  of  two  or  three  ounces  of  infusion  of  quassia  into 

•  the  rectum ;  or,  if  this  fails,  an  injection  with  a  few  minims 
I  of  tinct.  ferri  perchlorid.  to  the  ounce  of  water  may  be 
1  used.  After  the  injection,  a  powder  of  cal.  cum  scammon. 
I  (F.  153,  154)  should  be  given. 

Local  aj^ph'caiions  may  be  considered  under  two  head- 
;  ings  :  a.  Sedatives  to  the  eye ;  /3.  Counter-irritants. 

a.  Sedatives  to  the  Eye. — Of  these  the  most  useful  is 
!  the  sulphate  of  atrojpia,  a  solution  of  which  gr.  1  ad  aqua; 
;  5  1  may  be  dropped  into  the  eye  three  or  four  times  daily. 

Unfortunately  the  use  of  this  remedy  is  very  often  im- 
i  practicable,  from  the  resistance  the  child  oifers  to  every 
■~  attempt  to  put  the  drops  into  the  eye.  When  there  is 
I  much  struggling  the  drops  ought  to  be  discontinued. 

Much  comfort  is  frequently  obtained  from  bathing  the 

■  eyes  with  the  belladonna  lotion  (F.  39),  and  when  the 
-  child  is  asleep  applying  a  fold  of  linen  wet  with  the  lotion 

•  over  the  closed  lids;  or  iced  water  may  be  used  in  a 

■  similar  manner.    The  belladonna  liniment  of  the  British 
Pharmacopoeia  rubbed  into  the  brow  wiU  occasionally 
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afford  ease;  or  the  unguent.  iDelladonnas  comp.  (F.  ]21) 
may  be  applied  over  the  brow  and  temple,  and  allowed  to 
remain  on  during  the  day.  When  there  is  eczema  oi  the 
lids,  the  best  application  is  the  lotio  boracis,  or  the  lotio 
boracis  cnm  soda  (F.  57,  59). 

p.  Cotrnter-irritants.—l.  A  stick  of  nitrate  pi  silver 
moistened  with  water  may  be  drawn  once  or  iwice  across 
the  skin  of  the  upper  lid.  It  is  a  painful  application, 
but  it  frequently  gives  marked  relief. 

2.  The  tinct.  iodi  may  be  painted  over  the  brow  and 
upper  eyelid,  taking  care  that  none  of  it  runs  between 
the  lids 'into  the  eye.  Over  the  integument  of  the  hd  it 
must  be  painted  lightly,  as  it  soon  blisters. 

3.  Small  blisters,  the  size  of  a  sixpence  or  a  shilling, 
may  be  applied  to  the  temple.  If  the  emplast.  cantharidis 
be  used,  the  blisters  should  be  removed  at  the  expiration 
of  four  hours.  For  cliildren,  the  best  and  least  pamful 
blister  is  Brown's  cantharidine  or  blistering  tissue. 

Corneo-Iritis  is  an  inflammation  of  the  cornea  and 
iris.  The  disease  usually  commences  in  the  cornea  and 
afterwards  extends  to  the  iris.  It  mostly  occurs  m 
patients  enfeebled  by  disease  or  excessive  work,  and  m 
those  who  have  previously  suffered  from  syphihs. 

Haziness  of  the  cornea,  ciliary  redness,  a 
slugo-ish  and  irregular  pupil,  pain  in  the  eye  and  around 
the  orbit,  and  frequently  great  photophobia  and  lachi-y- 

™  T^'eaiHiewi.— The  pupil  should  be  kept  dilated  with  the 
Ruttaa  atropiaB  (F.  15),  dropped  tvAce  daily  mto  the  eye  ; 
or  the  lotio  belladonnas  (F.  39)  may  be  fi-equently  used. 
If  there  be  much  pain  in  the  eye  and  around  the  brow  a 
little  of  the  unguent,  hydrarg.  cum.  belladonna  (1^ .  12o) 
or  the  unguent,  hydrarg.  cum  atro]oia  (1 .  Vri)  rubbed 
into  the  temple  night  and  morning  often  aftords  rehef. 
As  the  patient  is  generally  in  a  low  state  of  health,  tonics 
of  quinine  and  iron  (F.  78,  79),  or  bark  with  the  mmeral 
acids  (F.  73).  should  be  prescribed.  When,  however, 
there  is  a  distinct  syphilitic  history  the  mist,  potass, 
iodid  (F.  89),  or  the  mist,  potass,  lodid.  cum  terro  (i- .  W). 
should  be  given.  It  is  seldom  advisable  to  give  mercury 
internally  in  these  cases.  The  disease  is  one  of  low  power 
and  all  the  benefit  likely  to  be  gained  from  mercury  will 
be  obtained  by  the  mercurial  inunction  above  mentioned 
into  the  temple. 
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Ulcers  of  the  Cornea  may  be  caused  by  severe  in- 
iiunmation  of  the  coujunctiva,  or  cornea,  and  may  occur 
luring  the  progress  of  the  attack.  They  are  thus  fre- 
[uently  seen  in  jjurulent  and  gonorrhoeal  ophthalmia,  and 
)i  corneitis,  especially  in  the  strumous  and  diffuse  sup- 
)urative  forms  of  the  disease.  There  are,  however,  some 
necial  ulcers  which  seem  to  originate  in  the  cornea,  and 
lilt  to  be  secondary  to  active  inflammation  of  either  that 
tructure,  or  of  the  conjunctiva.  Ulcers  of  the  cornea 
re  always  indicative  of  impaired  health,  and  are  conse- 
[uently  met  with  in  the  feeble,  the  overworked,  the 
trumous,  and  the  rheumatic  patient.  They  are  always 
rcompanied  with  pain  and  grittiness  of  the  eye,  pho- 
ophobia,  and  lachrymation.  The  cornea,  except  in  the 
111  mediate  vicinity  of  the  ulcer,  may  retain  its  trans- 
larency,  but  the  conjunctival  surface  of  the  globe  is 
-sually  more  or  less  reddened,  and  rapidly  flushes  on 
iidue  exposure  of  the  eye  to  light.  Ulcers  of  the  cornea 
lay  be  either  acute  or  chronic,  superficial  or  deep. 

SuPEREiciAL  Ulcers  of  the  Cornea  are  most  frequently 
let  with  in  young  people,  and  especially  in  delicate 
hildren.    The  disease  may  be  confined  to  one  eye,  or  both 
lay  be  affected,  or  they  may  be  attacked  alternately, 
'here  is  considerable  photophobia  and  lachrymation,  with 
sense  of  heat  and  grittiness  in  the  eye.    There  are  two 
orms  of  superficial  ulcers  of  the  cornea  :  the  nehulousa.nd 
'the  transparent  ulcer. 

The  SuferficAal  Nehulous  Ulcer  may  occur  at  any  part 
;'f  the  cornea,  either  towards  its  perijDhery  or  its  centre. 
'Jarefully  examined,  it  appears  as  a  small,  irregular,  ill- 
•■.efined,  greyish-looking  ulcer.  The  edges  of  the  ulcer 
rre  frequently  slightly  raised  and  of  a  darker  grey  tinge 
iihan  the  central  portion,  which  will  be  found  occasionally 
dmost  transparent.  The  ulcer  having  been  formed,  it 
laay  remain  almost  stationary  for  a  short  time,  and  then 
legin  to  heal.  This  is  the  course  which  sxich  superficial 
lilcers  usually  run ;  it  is  exceptional  for  them  to  penetrate 
'•.eeply  the  corneal  tissue  and  to  lead  to  perforation  and 
f'Tolapse  of  the  iris.  As  the  ulcer  advances  towards  re- 
' every  it  first  assumes  a  more  opaque  appearance,  the 
■entral  excavation  then  becomes  filled  in  and  its  edges 
•evelled.    Frequently  one  or  more  red  vessels  may  be 
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peen  running  to  it  from  the  margin  of  the  cornea  :  theise 
are  vessels  of  repair,  and  ought  when  they  has'e  accom- 
pHshecl  their  duty  to  become  so  reduced  and  contracted 
as  to  cease  to  be  visible,  or  to  interfere  with  the  normal 
transparency  of  the  cornea.  Gradually  the  opacity  of  the 
healing  ulcer  is  reduced,  and  day  by  day  the  parts  slowly 
become  clearer,  until  at  length  complete  or  partial  trans- 
parency is  restored.  These  ulcers  of  the  cornea  are  gene- 
rally acute  at  their  onset,  but  they  will  often  drift  into  the 
chronic  state. 

Superficial  Transparent  Ulcers  of  the   Cornea.— Lhe 
symptoms  which  accompany  the  formation  and  progress 
of  these  ulcers  resemble  those  of  the  nebulous  ulcer  just 
described,  and  they  occur  amongst  the  same  class  of 
patients.     There  is  the  same  photophobia  and  lachry- 
mation,  with  redness  of  the  eye  on  exposure  to  hght, 
the  only  characteristic  diflference  being  the  appearance 
of  the  nicer.    On  gently  raising  the  lids  so  as  to  examine 
the  eye,  the  epithelium  of  the  cornea  seems  as  if  it  were 
abraded  or  scratched  off  at  one  or  more  points.  Ihe 
transparency  and  ]3ohsh  of  the  cornea  at  this  stage  ot 
the  disease  is  unimpaired,  and  each  ulcer,  if  there  be 
more  than  one,  is  seen  as  a  glistening  facet,    ihe  farst 
indication  of  a  healing  action  in  these  ulcers  is  shown  by 
their  losing  their  transparency  and  becoming  grey  and 
cloudy;    the   cloudiness   often  extending  beyond  the 
margin  of  the  ulcer.     Their  clear  outline  is  soon  lost, 
their  slight  excavation  filled  in,  and  the  even  surface 
of  the  -cornea  is  restored.    If  the  ulcer  has  not  pene- 
trated below  the  epitheUum,  transparency  is  regained ; 
but  if  it  has  extended  into  the  true  corneal  structure, 
a  nebula  or  semi-transparent  leucoma  will  be  afterwards 

*^  Treaiment.-Soothmg  applications  to  the  eye.  which 
may  be  used  either  hot  or  cold,  m  accordance  with  the 
feelings  of  the  patient.  Fotus  papavens  lotio  bella- 
donuiS  (F.  39)  ;  or  if  there  be  great  irritability,  the  gutt« 
atropias  (F.  15)  dropped  into  the  eye  three  or  four  times 
daily  All  stimulating  drops  or  lotions  are  injurious. 
In  children,  an  alterative  powder  of  hydrarg.  cum  creta 
cum  rheo  (F.  148,  149),  given  every  second  or  third 
nio-ht,  is  very  beneficial.  If  the  skm  be  hot  and  the 
tongue  furred,  the  mist,  salin..  or  mist,  antimonu  tar- 
tarati  (F  131  132),  should  be  ordered ;  but  as  soon  as  tlie 
secretions  have  become  healthy,  bark,  the  mineral  acids, 
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reparations  of  irou,  and  cod-liver  oil,  are  the  most  suit- 
ble  remedies. 

Dkep  Ulceus  of  the  Coenea, — The  superficial  ulcers 
scribed  in  the  iDreceding  paragraphs  may  become  deep, 
d  so  be  rightly  included  under  this  heading  ;  but  this 
not  the  course  they  usually  pursue.  There  are,  how- 
.  er,  certain  ulcers  the  tendency  of  ivhich  is  to  extensive 
fotruction  of  corneal  tissue,  leading  frecpently  to  per- 
iration  and  prolapse  of  the  iris,  and  to  these  the  term 
deep  "  is  fitly  applied.  They  may  be  seen  in  patients  of 
!1  ages,  and,  unless  produced  by  injury,  are  usually  depen- 
t  on  some  constitutional  defect.  Generally  they  proceed 
111  want ;  but  occasionally  from  excess. 

Sloitghing  TJlcees  of  the  Coenea  may  be  the  result  -^-c^tw^o, 
a  diffuse  suppurative  corneitis,  induced  "either  by  injury  "^J-<^^ 
r  disease ;  the  pus  between  the  lamellas  of  the  cornea 
iiving_  worked  its  way  to  the  surface  by  progressive '^^t";^" 
Iteration.  They  may  also  occur  amongst  the  half-starvedVv^}^>J,— jim 
id  overworked,  as  well  as  the  drunken  and  dissipated., a'^,rvv>i^-tw 
hey  must  be  then  regarded  as  evidences  of  failing  nutri- uJur.  urvil. 
"11  and  want  of  nervous  power.    A  sloughing  ulcer  ofrXiw.;-.Vi3 

cornea  usually  presents  an  irregularly  excavated  ^"-^ 
irface,  Wxth  a  whitish-yellow  sloughy  appearance,  and 
ith  its  margins  shelving  and  ill-defined.    Around  the 
leer  the  cornea  is  hazy.    These  ulcers  often  lead  to  com- 
pete destruction  of  the  eye  for  all  visual  iDurposes  ;  but 
when  they  yield  to  treatment  and  the  eye  recovers, 
always  more  or  less  a  damaged  organ.  Sometimes 
-y  will  perforate  the  cornea,  and  prolapse  of  the  iris 
ill  follow;   or   occasionally  they   will   penetrate  the 
ue  corneal  tissue,  but  their  further  progress  will  be 
opped  by  the  posterior  elastic  lamina  or  Descemet's 
embrane.    An  aperture  is  then  seen  in  the  cornea,  the 
)ttom  of  which  is  closed  by  a  transparent  membrane 
'oscemet  s),  which  projects  shghtly  into  the  wound.  In 
uis  condition  I  have  seen  the  eye  remain  for  many  weeks  ; 
••.e  corneal  wound  may  then  begin  to  granulate  and  heal, 
Ut  generally  the  posterior  elastic  lamina  in  the  end 
'ves  way,  the  iris  prolapses,  and  cicatrization  follows. 
:unngthe  healing  process,  the  cornea  in  the  immediate 
■.3inity  of  the  ulcer  becomes  more  cloudy,  red  vessels 
•;  e  seen  invading  its  substance  and  running  towards  the 
cer,  and  m  some  cases  in  such  numbers  as  to  present  a 
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perfect  pannus ;  but  these  disappear  from  sigM  as  Roon 
as  cicatrization  is  completed.  The  coruea  in  the  locahty 
of  the  ulcer  may  resume  its  transparency  ;  but  the  new 
material  which  has  replaced  that  lost  by  ulceration  will 
be  more  or  less  opaque  and  leucomatous. 

Treatment  (see  Treatment  oe  Dotuse  feupi'URATiVE 
CoRNEiTis).— There  are,  however,  a  few  points  to  be  spe- 
cially noticed.  All  stimulating  applications  to  the  ulcer 
as  a  rule  do  harm.  The  touching  the  ulcer  with  a  stick 
of  the  diluted  nitrate  of  silver,  as  i-ecommended  by  some, 
is.  I  beheve,  in  most  cases  positively  prejudicial  A^  hen 
there  is  severe  pain  in  the  eye,  paracentesis  of  t^ie  coinea 
will  often  a,fford  much  relief.  In  a  sloughmg  ulcer  of  the 
cornea  with  increased  intra-ocular  tension,  an  iridectomy 
is  of  the  greatest  service.  I  have  in  my  own  practice  seen 
the  whole  train  of  distressing  symptoms  immediately  re- 
lieved by  the  operation ;  the  ulcer  has  taken  on  a  heahng 
action,  and  the  eye  has  rapidly  recovered. 

,    Q      CiiESCENTic,  or  Chiselled  Ulcet.s  of  the  Cornea.- 

This  is  one  of  the  worst  and  ^^o^t^^*^-^,^^^^?  for 
■VV-^ulceration  to  which  the  cornea  can  be  «.^1^3ected  but  lo  - 
tunately  it  is  one  of  the  most  rare.    1  ^f^^,  .^^^^J-,*.*^^ 
•Vulcers  "  orescentic"  from  their  shape,  and    ch^se  ed  fiom 


.V^,Jia.  V-?',ailcers  orescentic"  from  their  shape,  anu  cui^cixc^  .^^^ 
2Sl:«1hel  peculiar  characteristic  appearance  a-f  a  p-  lo^^^ 
K.^fJ^^w^the  epithelium  and  true  corneal  tissue  had  been  ciit  away 

or  scooped  out  with  the  thumb-nail  from 
t^SS^Se  maJ^in  of  the  cornea.    They  always  occur  at  the  ex- 

'.fe  thaT  structure,  and  do  not  in  the  ^Hghtest  degi.-^^^^^^^^^ 
t^r^^l'-npon  the  sclerotic.    In  their  progress  t^^^ 

the  cm-ve  of  the  rim  of  the  ^^'•^f',^'l,^}'^}Z  \^^^^ 
abruptly  limited;  the  circumferential  edge  ot  the  ulcer 
be  ni  cut  sharply  and  deeply.  They  spread  rapidly  and 
Sa^e  both  ii  Lgth  anl  dei^h.  There  may  be^w^^^ 
even  three  of  these  ulcers  at  chfferent  P^vts J^J^f 
of  the  cornea,  and,  unless  their  P^^g^'^  J^^.,  ^^""3 
thev  may  spread  and  unite,  and  so  msu  ate  the  cential 
;3ortioT^  At  the  commencement  of.  the  disease  he  ulcers 
Z  perfectly  transpai-erit    ^  is  d^^^^^^^^  ^/^g 

'butl^irusuillyin^theendgw^^^^^^^ 
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ensues.    During  the  reparative  iDrocess  they  become  ^^^.^.^cc^w,. 
r;t  cloudy,  then  of  a  greyish-white  colour  ;  vessels  shoot  ^ 
ito  them  from  their  sclerotic  border,  and  they  are  ulti-^^^^^,-y». 
lately  tilled  in  with  a  semi-opaque  'cicatricial  tissue..&,j 
'hese  ci"escentic  ulcers  are  the  source  of  great  pain  in  the 
VL'  and  around  the  orbit,  accompanied  with  photophobia 
"d  laehrymatiou  on  tlie  slightest  exposure  to  light. 
i'V  do  not  seem  to  be  connected  in  any  way  with  any 
i.stitutional  taint,  such  as  syphilis  or  struma.  The 
atieuts  whom  I  have  seen  affected  by  them  have  always 
1.  011  in  that  state  of  health  which  is  best  described  as 
l>eing  thoroughly  out  of  condition." 
Treatment. — These  ulcers  are   so  intractable,  and  so 
lauy  means  have  been  tried  without  success  to  check 
leir  progress,  that  it  is  dilBcult  to  say  what  is  the  wisest 
irse  to  pursue.  My  own  experience  is,  that  in  most  cases 
s  best  to  leave  the  ulcers  alone,  and  to  apply  either  hot 
•  aientations  or  cold  lotions  of  belladonna  (F.  9,  39)  to  the 
\  f.    In  some  cases  I  have  seen  rapid  improvement  follow 
le  use  of  the  gutta3  eseria;  (F.  18)  twice  a  day,  and  clos- 
ig  the  lids  with  a  compress  kept  moist  with  a  warm  de- 
x-tiou  of  jDoppy-heads.    All  exposure  to  strong  light 
tould  be  strictly  avoided,   by  obliging  the  patient  to 
lade  his  eyes,  aud  to  keep  the  room  in  which  he  lives 
arkened.    A  liberal   diet   and  tonics   with  diffusible 
timuli  should  be  ordered,  and  if  there  is  pain  or  restless- 
ess  opiates  should  be  given  either  in  small  doses  at  short 
itervals,  or  in  one  full  dose  at  bedtime.    In  two  cases  I 
.e  seen  a  partial  syndectomy  performed  by  excising 
^e  up  to  the  margin  of  the  cornea  a  portion  of  the  con- 
inctiva  and  subconjunctival  tissue  about inch  in  width, 
nd  in  a  line  exactly  corresponding  with  the  ulcer,  but  iu 
oth  it  failed  to  do  any  good.    Mr,  Bowman,  however, 
■kites  one  case  in  his  private  practice  in  which  he  per- 
jmied  this  operation  with  most  marked  success.  The 
.deer,  which  had  before  resisted  all  treatment,  at  once 
ook  on  a  healing  action,  and  soon  cicatrized. 

Another  mode  of  treatment  is  to  touch  the  ulcers  freely 
i'ith  the  nitrate  of  silver,  so  as  to  destroy  their  surfaces 
idth  this  escharotic  on  the  same  principle  as  a  phage- 
itenic  sore  is  treated  with  nitric  acid.  A  fine  camel's 
lair  brush,  moistened  with  water,  should  be  drawu  several 
imes  across  a  sohd  stick  of  nitrate  of  silver,  and  then  I 
pplied  to  the  whole  surface  of  each  ulcer,  and  this  should  I 
e  repeated  every  three  or  four  days,  until  a  healthy 
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action  is  set  up.  At  the  same  time  opium  shoxM  be 
driven  to  the  patient  in  doses  of  from  gr.  I  to  gr.  1  every 
'I'nur  or  six  hours,  according  to  the  seventy  of  the  symp- 
toms. I  have  seen  this  plan  of  treatment  followed  by 
great  success. 

Chronic  Yasculah  Ulcer  of  tue  Cornea.— This  name 
has  heen  apphed  to  what  is  generally  rather  a  vascular 
nebula  than  an  ulcer  ;  it  is  the  remams  of  an  nicer  which 
has  become  filled  in,  bnt  in  which  the  vessels  origmaily 
destined  for  its  repair  have,  from  some  cause,  become 
stationary,  and  by  their  presence  keep  the  eye  in  a  state 
of  constant  irritation.  . 

«7/»M3toiws.— Continued  irritability  of  _  the  eye  with 
lachrymation  and  dread  of  light,  varying  m  intensity  but 
never  entirely  absent.  The  history  is  generally  that  of 
an  ulcer  of  the  cornea  which  had  recovered  up  to  a  certain 
period,  from  which  date  the  eye  had  ceased  to  mend  and 
had  since  been  more  or  less  irritable.  On  examination  a 
small  nebula  will  be  seen  on  the  cornea  at  a  short  distance 
from  its  margin,  with  one  or  more  vessels,  sometimes  a 
re-nlar  bundle  of  them,  running  up  to  it  from  the  sclerotic 
adioining  the  corneal  edge.  It  frequently  happens  that 
the  patient  has  been  under  treatment  tor  many  months, 
and  sometimes  even  for  two  or  three  years,  during  which 
time  he  has  persistently  dropped  *i™P\  ^^^o  the  eye  both 
stimulating  and  sedative  m  turn,  but  without  gaming 
the  slightest  benefit  from  either.  ,  +1,^ 

y,g„°i„,,,,i._Omit  for   a  time  all  apphcations  to  the 
eye,  and  insert  a  double  silk-thread  seton  into  the  skm  of 
Jhe  temple.    The  seton  should  be  placed  so  high  on  the 
side  of  the  temple  as  to  be  almost  amongst  the  shoit 
hairs,  as  there  will  then  be  no  noticeable  cicatrices  from 
the  ulceration  at  the  points  of  ingress  and  egress  of  the 
threads.    Care  also  should  be  taken  to  avoid  wounding  the 
branch  of  the  temporal  artery,  which  is  m  this  locality. 
The  seton  should  be  worn  for  about  three  or  four  weeks ; 
but  it  may  be  continued  longer  if  it  acts  benefacially  on 
the  eve  and  does  not  excite  too  great  an  irritation  In 
conimStion  with  the  seton,  other  remedies  may  be  tried. 
The  Ms  of  the  affected  eye  may  be  kept  closed  and  a 
compress  bandage  (F.  3)  applied  over  them,  so  as  to  give 
SrSe  for  a  time  absolute  rest ;  or  if  the. patient  should 
hnd  the  compress  hot  and  uncomfortable,  it  may  be  given 
Sp  and  a  cool  lotion  (F.  44,  49),  or  iced  water,  or  a  cold 
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uiche  may  be  used,  with  the  lids  closed,  three  or' four 
;iaes  daily.  The  state  of  the  patient's  health  should  be 
r.refully  looked  after,  aud  any  irregularity  sliould  be 

■rected.    In  order  to  give  the  treatment  every  possible 

nice  ot  success,  the  patient  shonld,  if  his  circumstances 
.11  permit  of  it,  abstain  from  all  work  with  the  sound  eye 

.d  enjoy  for  three  or  four  weeks  rest  with  recreation.  ' 

.W  Fistula  of  the  Cornea  is  a  small  openino-  in  the 

-•nea  which  has  little  or  no  tendency  to  close,  and  throno-h 

vAch  the  aqueous  humour  is  constantly  oozino- 

t  ,a;(ses.— 1st.  A  perforating  ulcer  of  the  cornea,  which 

.i;m  some  cause  has  been  imperfectly  healed 

]tod.  A  contused  or  lacerated  wound  of  the  cornea,  after 

Mch  there  has  not  been  perfect  union. 

'.i3rd.  A  wound  of  the  cornea  with  wound  of  the  lens 

ee  swoUen  lens  pressing  on  the  iris  may  keep  up  such 

bistant  irntation  of  the  eye  as  to  retard  the  union  of 

'  i  edges  of  the  corneal  wound. 

ii'th.  A  glaucomatous  state  of  the  eye  following  a  i^er- 
aatmg  wound  of  the  cornea. 

)Oth.  The  presence  of  a  foreign  body  within  the  eye  • 
1^  wound  through  which  it  entered  having  failed  to 
iiapletely  unite.  ®  i  lu 

Shf  °" -tr^  '^■''"r  °'  ''""'''"^y  perceptible  anterior 
Lmbei,  with  a  minute  opening  in  the  cornea,  through  ' 
uich  drops  of  the  aqueous_  humour  may  be  seen  "to 
ade.  One  useful  method  of  diagnosing  a  fistula  of  the 
nnea  IS,  to  separate  the  eyelids  with  the  finders  from 
globe  and  having  dried  the  suspected  spot  of  the 
oaea  with_  a  piece  of  blotting-paper  to  notice  if  the 
tface  agam  becomes  moist  whilst  the  eye   is  kept 

V>ea<m.u<.--W-hen  dependent  on  a  perforating  ulcev 
a  wound  of  the  cornea,  the  fistulous  orifice  may  te 
a^hed  with  nitrate  of  silver.    This  is  best  appHec7by  a 
^  camel  s  hair  brush,  which  has  been  first  nio  tened 

k  oSS  o^-"r^  then  drawn  a  few  times  across  a 
tfe  ot  nitiate  ot  silver.  This  application  may  be  re- 
Uted  three  or  tour  times  at  intervals  of  two  days  if  it 
^8  not  excite  undue  inflammation.  If  this  treatment 
StwV\'?-"'"^^°!°"'^  be  performed  tie 

1^  mr't  it  ^iir^'^  -^^cb  consequence,  a 
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men  the  fistula  is  due  to  a  cataractous  lens  Pressing 
on  the  iris  and  by  the  irritation  it  excites  preventing  the 
pertt  union  of  ^the  corneal  wound,  the  lens  shou  d  be 
penec^  Li       .  the  ma  ntenance  of  the  fistula  is 

rauSty  ^^^^^^  of  the        an  .^^^^^^^ 

needle  and  united  by  a  single  fine  silk  suture. 

PTnnmKFss  OP  Tim  CoRKEA  may  be  caused 
1  ^T^\°ntionnupeificiaT^ilceration  of  the  cornea, 
S  Sf'nSS^;  which  £s  induced  a  traumatic  corneitis 
or  t>y  J\.-'^  1  X.  „  nortion  of  the  cornea,  or  it 
It  may  be  hmi^^^^^  ^^^^^  surface.  .  In 

may  be  "■^•%gJ;^i'^^^J,,^f^^Xe  to  an  interstitial  deposit  of 
lymph  m  tlie  tiub  semi-transparent  cica- 

SiSJ"S:f  f're^d».•mg  the  l,eal.«s  process  of  a 
superficial  ulceration  ^  irritation 

^''■"''nrttTl£?  api^S^^^^  occasionally  do 
Td  if  iitiriTabsorbents  of  the  cornea  to  an  m- 
good,  by  escrauo  specific  remedies  for 

t"d  the  most  benefit  are  the  olowmg,^ 
S^S^aSrl'-^oSSS^^^    At  fir. 

-if"'"  ssxretcrESi'oft^^^^  """f ' 

■l'mSrel»erm?o  the  eye  eve,^  or  every  other  . 
n  G„te        Sphatis  (F.  25),  or  zi.ci  ehlor.d.  (F.  21)  . 

good.  ,      Tv/r    Power  sweats  favourably  ol 

6.  Sulphate  °  ,  f,;\\.^f,^i;taiird  hom  the  use  of  thisj) 
the  general  result  Ij  J^'J^  obtaine^^  ^^^^^  j, 

drug  m  covneal  opaci^^^^^^  that  should  be  introduced 

ment  of  this  salt,  the  q  exceed  one  or  tv^•o 

irs,  StW.ost  convenient  mode  of  apphcation  con- 
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-sists  iu  everting  the  upper  lid,  and  brnshing  the  powder 
ilightly  over  the  surface  with  a  caniel's  hair  brush."* 

7.  The  late  Dr.  Mackenzie,  of  Glasgow,  recommended 
;the  vapour  of  hj'drocyauic  acid.f 

Leucoma  of  TitE  Cornea. — A  leucoma  is  a  dense  white 
^  opacity  of  the  cornea,  caused  by  a  loss  or  destruction  of  a 
I  part  of  its  substance,  the  gap  thus  made  being  replaced 
bby  cicatrix  tissue,  which  is  opaque  and  white,  instead  of 
ttransparent  and  colourless  like  healthy  cornea.    It  may 
ibe  the  result  of  an  injury,  but  more  frequently  it  is  occa- 
>sioned  by  inflammation  and  deep  ulceration  induced  l\y 
■  other  causes.    It  is  irremediable.     With  the  leucoma 
tthere  is  often  some  alteration  in  the  shape  of  the  pupil, 
•from  a  portion  of  the  iris  having  become  adherent  to  the 
ccicatrix.    In  such  cases  the  ulcer  which  had  caused  the 
'eucoma  had  penetrated  the  cornea,  and  the  iris  had 
?ither  been  dragged  into  the  wound  as  the  aqueous  escajDcd, 
or  else,  falling  forwards,  had  contracted  adhesions  to  the 

Fig.  3. 


A  Leucoma  of  the  Cornea,  copied  from  Dah'jmplc's  Plates. 

^granulations  which  were  afterwards  to  be  converted  into 
Pthe  cicatrix  tissue. 

One  of  the  evils  which  frequently  resiilts  from  a  leucoma 


*  Power  on  Sulpliato  of  Soda,  for  Ilenioving  Opacities  from  tlic- 
Cornea.    The  Pi-aclitioner,  vol.  i.  p.  155. 

+  Mackenzie  on  the  Diseases  of  the  Eye,  4th  edition,  pp.  639 
'and  428. 
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is,  that  the  normal  curvature  of  that  portion  of  the  cornea 
which  remains  transparent  is  chauged  in  one  or  more  of 
its  meridians,  and  the  eye  rendered  astigmatic;  a  defect 
which  may  sometimes  be  neutralized  to  a  great  extent  by 
a  properly-fitted  cylindrical  glass. 

When  the  leucoma  occludes  so  much  of  the  pupil  as  to 
impede  the  sight,  an  artificial  pupil  may  be  made  opposite 
to  that  portio^n  of  the  cornea  which  is  most  normal  both 
as  regards  its  transparency  and  curvature. 

To  lessen  the  defect  in  appearance  caused  by  a  leucoma, 
the  white  patch  may  be  partially  or  completely  tattooed 
black,  according  to  its  size  and  situation.  In  ^cases  of 
central  leucoma  a  circular  pupil  may  be  tattooea  on  the 
cornea,  and  the  outward  defect  be  thus  almost  obliterated 
whilst  the  sight  may  be  to  a  great  extent  restored  by  the 
formation  of  an  artificial  pupil. 

Operation  fou  Tattook&  the  Corkea.— Thisisdoneby 
making  a  series  of  small  punctures  iuto  the  corneal  tissue, 
and  running  into  them  a  strong  solution  of  Indian  ink. 
The  operation  may  be  performed  by  a  single-grooved  needle 
fixed  in  a  handle.  A  little  Indian  ink  should  be  rubbed 
down  on  a  palette  and  made  sufficiently  fluid  to  run  easily 
after  it  has  been  placed  into  the  groove  of  the  needle  by  a 
camel's  hair  brush.  With  the  needle  well  charged  with 
Indian  ink  a  series  of  punctures  are  to  be  made  close  to 
each  other  over  the  whole  area  of  the  spot  to  be 
Fig,  4.  coloured.  Each  puncture  of  the  needle  should 
pass  through  the  corneal  epithelium  into  the 
true  corneal  tissue.  Two  or  three  sittings  are 
generally  required  to  make  a  good  representation 
of  a  pupil  on  the  leucoma. 

Opacity  op  the  Corkea  prom  Lead  is  caused 
by  the  use  of  a  lead  lotion  when  the  cornea  is 
ulcerated  or  abraded;  the  lead  is  deposited  on 
the  surface  as  a  carbonate,  producing  a  milky- 
white  patch,  which  is  often  sufficiently  opaque  to 
occlude  either  the  portion  of  iris  or  the  pupil  which 

lies  behind  it.  . 

The  treatment  consists  m  removing  the  layer 
of  lead  deposit  which  has  coated  the  abraded 
surface  of  the  cornea.  This  may  be  done  with  a 
small  knife  curved  convexly  on  its  cutting  edge, 
as  inFio-  4.    The  lids  being  separated  by  a  spe- 
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ulum,  the  operator  with  one  baud  fixes  the  eye  witli  a 
lair  of  forceps,  wliilst  with  the  otlier  he  gently  scrapes 
he  wliitened  sui'face  of  the  cornea,  until,  having  detached 
he  epithehnm,  he  comes  down  to  the  thin  coating  of 
'ad  :  steadily  but  geutly  scraping,  he  will  generally  snc- 
'  •ed  in  detaching  all  that  is  rec[uired.  Having  completed 
he  operation,  a  few  drops  of  olive  oil  should  be  dropped 
:.nto  the  e3'e,  and  a  fold  of  wet  lint  laid  over  the  closed  lids. 


Fig.  5. 


The  woodcut  (Fig.  5)  represents  the  appearance  pro- 
duced by  using  a  lead  lotion  to  an  eye,  whilst  there  was 
a  large  ulcerated  surface  of  the  cornea.  On  tlie  patient 
from  whom  this  drawing  was  made,  I  performed  the 
operation  above  described  ;  a  portion  of  the  film  of  lead 
chipped  oft'  in  fine  white  scales,  and  the  remainder  was 
removed  by  steady  scraping. 


Calcareous  Film  of  the  Cornea — Symmetrical  Opa- 
idties  of  the  Cornea. — These  terms  have  been  applied  to  a 
peculiar  form  of  opacity  of  the  cornea  caused  by  a  deposit 
f  f  the  earthy  salts  between  the  epithelium  and  the  anterior 
klastic  lamina  of  the  cornea.  Mr.  Bowman,  in  his  "  Lec- 
aares  on  the  Parts  concerned  in  the  Operations  on  the 
Ijiye,"  has  recorded  two  cases>  one  in  his  own  practice  and 
lihe  other  in  that  of  Mr.  Dixon's.  Since  then  Mr.  Fairlie 
"Clarke  has  published  two  cases  in  the  Pathological  Trans- 
itions for  1870,  p.  331.  In  all  these  cases  the  patients 
were  adults— the  youngest  forty,  the  oldest  fifty-eight ; 
'Oth  eyes  were  affected  by  an  opac|ue  transverse  band 
xxtending  across  the  centre  of  the  cornea  opposite  the 
onpil,  tlieir  margins  were  shaded  off  abruptly,  and  b(^yond 
ihemthe  cornea  was  clear.  The  opacities  were  said  to  be 
of  a  brownish  tint,"  and  "  of  a  greyish-brown  and  rusty- 
rurown  colour."    In  all  the  cases  the  disease  commenced 
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as  a  haze  in  eacii  cornea,  which  deepened  in  intensity  and 
increased  in  size.  The  progress  of  the  growths  was  slow, 
occupying  from  six  to  fifteen  years  before  they  reached  the 
dimensions  described.  There  was  no  constitutional  tamt, 
such  as  gout,  struma,  or  syphilis,  which  could  account 
for  the  development  of  these  opacities  ;  neither  was  there 
anything  in  the  occupation  of  the  men  which  could  have 
led  to  their  formation. 

Fig.  G. 


Calcareous  Opacity  of  the  Cornea  (after  Bowman). 


Treatment— No  medicine  nor  local  apphcation  will  stay 
the  progress  of  the  disease.  When,  however,  the  opacity 
has  reached  a  sufficient  density  to  interfere  seriously  with 
sight,  an  attempt  should  be  made  to  remove  it.  The  plan 
adopted  by  Mr.  Bowman  in  1849,  and  afterwards  followed 
by  Mr.  Dixon,  was  to  scrape  away  the  epithelium  of  the 
cornea  until  the  lancet  came  down  upon  the  calcareous 
opacity,  and  then  to  detach  by  scraping  and  chippmg  as 
much  of  the  film  as  possible.  The  result  of  this  operation 
was  most  satisfactory.  In  Mr.  Bowman  s  case,  the  man, 
owing  to  his  defect  of  sight,  had  been  thrown  out  of  em- 
ployment for  twelve  months,  but  after  the  film  was  re- 
moved he  could  see  almost  as  well  as  he  could  eight  years 
before,  and  could  read  with  care  the  smallest  type. 

The  calcareous  deposit  was  examined  by  the  late 
Dr  Miller,  of  King's  College,  and  found  to  consist  ot 
phosphates  of  lime  and  magnesia,  with  a  considerable 
portion  of  carbonate  of  Ume. 

Conical  Cornea  is  a  staphylomatous  btilging  of  the 
middle  portion  of  the  cornea,  caused  by  a  thinning  of  its 
structure  in  that  region.  The  conicity  is  not  alwavs 
quite  central,  but  frequently  a  little  to  one  side  of  the 
pupil,  and  such  cases  give  excellent  results  alter  a 
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vopliim'ng  operation,  as  only  a  portion  of  the  pnpll  is 

rt'eeted  by  the  lencoma  wiiicli  follows.  The  disease 
omes  on  ^very  imperceptibly,  and  progresses  without 
lain.  It  first  manifests  itself  to  the  patient  by  a  change 
II  the  focus  of  the  eye,  which  becomes  irregularly 
iiyopic ;  and  this  defect  grows  worse  as  the  bulge  in- 
reases,  until,  in  severe  cases,  the  sight  is  so  much  im- 
>aired  as  to  render  the  eye  almost  useless.  Usually  there 
5  no  undue  vascularity  of  the  globe,  but  in  some  in- 
tances  where  the  conicity  is  rapidly  advancing  there  is 
light  ciliary  redness.  After  the  cone  has  attained  a 
ertain  size  its  apex  loses  its  transparency  and  becomes 
.ebulous  or  semi-opaque,  with  its  epithelial  surface 
uughened.  One  or  both  eyes  may  be  afi'ected;  but  when 
'oth  are  involved  the  conicity  is  generally  much  greater 
1  one  eye  than  the  other. 

The  disease  will  frequently  advance  rapidly  in  one  eye, 
;hilst  it  remains  stationary  in  the  other. 

Diagnosis. — In  the  advanced  stage,  conical  cornea  is 
asily  recognised,  but  at  the  commencement  of  the  disease 
:  is  often  difficult  to  diagnose,  and  its  presence  may  be 
asily  overlooked.  The  cornea  is  best  examined  by  look- 
ig  at  the  eye  from  its  outer  side  so  as  to  see  the  cone,  if 
lie  exists,  in  i^rofile.  In  a  paper  by  Mr.  Bowman,  on  "  Goni- 
al Cornea,"  in  the  Eoyal  Ijondou  0|;)hthalniic  Hospital 
veports,  vol.  ii.,  he  says,  "  Soon  after  the  immortal  in- 
ention  of  Helmholtz,  I  found  the  ophthalmoscope  very 
seful  in  detecting  slight  degrees  of  conical  cornea.  For 
liis  purpose  the  concave  mirror  only  is  to  be  used  with- 
ut  a  convex  lens.  On  turning  the  mirror  so  as  to  throw 
-  ght  at  different  angles,  the  side  of  the  cone  opposite  to 
lie  light  is  darkened." 

In  speaking  of  conical  cornea,  Bonders  remarks,  "  High 
egrees  strike  the  eye  at  once.  Slight  degrees,  on  the 
ontrary,  are  often  enough  overlooked.  The  disturbance 
t  the  power  of  vision  frequently  suggests  the  idea  of 
mblyopia  combined  with  myopia!"  Further  on, 

e  recommends  the  use  of  the  ophthalmoscope  as  a  means 
t  diagnosis  in  slight  cases  of  conical  cornea,  and  observes 
hat  "  m  the  inverted  image  where  there  is  a  tolerably 
■  ide  pupil,  we  overlook  at  the  same  time  a  rather  large 
'ortion  of  the  fundus  oculi ;  th'e  image,  therefore,  of  one 
■art  or  other,  for  example  of  the  optic  disc,  remains  in 
he  field  of  vision  both  on  moving  the  head  of  the  observer, 
-nd  on  shifting  the  lens  before  the  observed  eye.    At  the 
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same  time,  however,  the  rays  which,  proceeding  from  the 
optic  disc,  strike  the  eye  of  the  observer,  pass  each  tmie 
through  other  parts  of  the  cornea.  Now,  if  its  curvature 
is  irregular,  the  result  is,  that  the  form  of  the  disc  each 
time  alters,  it  shortens  in  this  direction,  extends  m  that 
direction,  and  moreover  is  never  seen  acutely  m  its  m- 

^%Iholnny  of  Coviccd  Cornea.— It  is  very  difficult  to 
ascribe  any  cause  for  the  structural  changes  m  the  cornea 
which  give  rise  to  the  staphylomatous  bulging.  _  i  he  ten- 
sion of  such  eyes  is  seldom  if  ever  m  excess  ;  indeed,  it 
is  more  frecment  to  find  them  shghtly  solt.    All  that  we 
are  at  present  able  to  say  of  conical  cornea  is,  that  from 
some  cause,  possibly  failing  nutrition,  the  central  portion 
of  the  cornea  becomes  thinned  and  its  power  of  resistance 
diminished,  so  that  it  yields  before  the  normal  pressure 
from  within  the  eye,  and  bulges  conically.    Ihe  bulging 
may  increase  until  the  apex  of  the  cone  seems  to  be  on 
the  verge  of  bursting,  but  this  is  an  accident  which 
seldom  if  ever,  occurs  spontaneously.  Mr.  Bowman  thinks 
that  this  fact  may  be  thus  explained :  "  As  the  cornea 
becomes  thinner,  the  escape  of  the  aqueous  humour  by 
CKOsmose  is  facilitated,  and  thus  the  internal  pressure  is 
reduced  so  as  to  be  no  longer  m  excess  of  the  diminished 
resisting  power  of  the  cornea."  _ 

The  following  is  an  account  of  a  microscopical  exami- 
nation made  by  Mr.  Hulke  of  a  conical  cornea  taken  from 
an  eye  which  had  been  excised  by  Mr.  Bowman  during  an 
operation  for  the  removal  of  a  large  sebaceous  cyst  from 

Thfcentral  conical  nebulous  portion  was  much  thinner 
than  the  transparent  periphery  of  the  cornea  where  the 
curve  was  natural.  This  thmnmg  began  at  the  base  of 
the  cone,  and  progressively  increased  towards  the  apex 
where  it  reached  its  maximum.  At  this  pomt  the  mean 
depth  of  several  vertical  sections  was  only  one- tbu-d  ot 
thit  of  the  peripheral  region.  The  continuity  of  the  an- 
terior elastic  lamina  was  perfect,  but  upon  the  cone  this 
structure  was  much  thinner  than  elsewhere  arid  ^rmkled ; 
it  was  underlaid  by  a  stratum  of  crowded,  elongated 
club-like  nuclei,  and  beneath  these  the  normal  lamellar 
tissue  was  replaced  by  a  web  of  caudate  and  nuclear  fibres, 

*  Donders  on  the  Accommodation  <and  Refraction  of  the  Eve, 
pp.  550-551. 
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iiiiont^st  the  meshes  of  which  chisters  of  larq-e  oval  and 
fusiform  cells  were  packed.  The  structure  of  the  trans- 
|)arent  peripheral  region  was  perfectly  normal,  and  at  the 
base  of  the  cone  there  was  a  gradual  transition  from  the 
healthy  to  the  diseased  tissue,  the  interlamellar  corpuscles 
liecoming  more  I3lentiful,  branched  and  drawn  out  into 
fibres,  which  in  many  instances  coalesced  with  those  from 
neighbouring  corpuscles.  The  posterior  elastic  lamina, 
and  the  epithelium  both  on  the  front  and  on  the  back 
of  the  cornea,  were  unchanged." 

"  The  changes  I  have  described,"  adds  Mr.  Hulke, 
'■  were  confined  to  the  laminated  tissue  of  the  cornea  and 
the  anterior  elastic  lamina.  The  substitution  of  a  web  of 
nuclear  fibres  and  cells  for  the  regular  lamination  of  the 
:-ornea  explains  the  nebulosity  of  the  cone  and  the  liability 
to  bulge."* 

Treatineiit. — When  conical  cornea  is  in  its  earliest  stage 
it  is  possible  that  by  judicious  prophylactic  treatment  its 
progi-ess  may  be  retarded  ;  but  when  the  cone  is  steadily 
advancing,  I  know  of  no  help  except  by  operation  which 
is  likely  to  be  of  any  avail. 

As  preventive  treatment,  all  work  which  strains  or 
reddens  the  eyes  should  be  avoided.  The  cold  or  tepid 
douche,  whichever  is  the  more  i^leasant,  may  be  used 
three  or  four  times  daily.  When  there  is  any  ciliary 
redness,  two  or  three  leeches  may  be  advantageously 
applied  to  the  temple.  If  the  patient  is  feeble  tonics  of 
quinine,  iron,  &c.,  should  be  ordered.  Except  in  the  very 
commencement  of  the  disease,  but  little  if  any  benefit  will 
fie  derived  from  either  concave,  spherical  or  cylindrical 
-glasses.  The  astigmatism  produced  by  the  conicity  is  so 
irregular  that  it  cannot  be  sufficiently  corrected  by  lenses 
to  afford  much  improvement  of  sight.  Occasionally  a 
stenopaic  slit  placed  behind  a  concave  spherical  lens  is 
found  of  decided  service,  and  when  this  is  the  case  the 
patient  may  be  provided  with  similar  spectacles,  but  with 
the  understanding  that  they  must  be  laid  aside  if  they 
fatigue  the  eyes. 

Operative  Treatment —The  method  now  adopted  for 
the  relief  of  cases  of  advanced  conical  cornea  is  to  excise 
the^  apex  of  the  cone,  and  afterwards,  if  the  leucoma 
which  Ibllows  impedes  the  sight,  to  make  an  artificial 


*  Royal  London  Oplitlialmic  flospiial  Kcports,  vol.  ii.  p.  154. 
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pupil  oppof3ite  to  that  portion  of  the  cornea  whicHhas  the 
most  normal  curvature. 

There  are  two  operations  for  the  removal  of  the  apex 
of  the  cone,  both  of  which  have  been  followed  with  very 
excellent  results : — 

1st.  By  excising  an  oval  piece  of  the  cone,  the  length  ot 
the  oval  being  made  in  the  vertical  axis  of  the  cornea. 

2nd.  By  excising  a  circular  piece  of  the  cone  with  a  f 
small  cutting  trephine  as  suggested  by  Mr.  Bowman. 

1.  Operation  for  the  Exchion  of  a  svuill  oval  piece  of 
the  Cone  of  the  Cornea.— Beiove  operating,  a  solution  of 
atropine  (F.  15)  should  be  dropped  into  the  eye  so  as 
to  have  the  iris  under  its  influence  when  the  operation  is 
completed ;  and  thus  to  get  the  pupil  dilated  as  soon 
as  the  aqueous  is  again  retained  withm  the  anterior  • 

chamber.  ^■^        j  ■ 

A  speculum  is  to  be  introduced  between  the  hds,  and  , 
the  eye  held  down  by  a  pair  of  finely-toothed  forceps 
whilst  a  Graefe's  extraction  knife  is  passed  from_  above 
downwards  through  the  apex  of  the  cone,  aud  so  directed 
as  to  cut  a  small  vertical  flap  of  the  cornea  not  exceeding 
one-eio-bth  of  an  inch  in  length  and  one-twelfth  of  an 
incb  in  width.  This  is  to  be  seized  by  a  pair  of  ins  for- 
ceps and  cut  off  by  a  pair  of  scissors.  The  cut  edges  of 
the  cornea  should  then  be  allowed  to  fall  together,  and  a 
pad  of  cotton  wool  and  lint  be  placed  over  the  closed  hds 
and  secured  in  its  place  by  a  compress  baiidage  (b .  o). 
After  twenty-four  hours  the  pad  and  bandage  may  be 
chano-ed,  but  tbe  lids  should  not  be  opened  to  look  at  the 
eve  until  at  least  forty-eight  hours  after  the  operation. 

A  solution  of  atropine,  gr.  1  ad  aqua3  5  1,  may  now  be 
dropped  into  the  lower  Ud,  and  repeated  once  daily  so  as 
to  keep  the  pupillary  edge  of  the  ins  away  from  the  cor- 
neal wound.  After  the  wound  of  the  cornea  has  healed, 
a  small  central  leucoma  will  remain,  which  will,  accoramg 
to  its  size,  impede  the  sight.  To  remedy  this  defect,  an 
artificial  pupil  should  be  made  opposite  to  that  portion  ot 
the  cornea  whicb  presents  the  most  normal  curvature. _ 

•>  Operation  for  the  Excision  of  a  small  civcidar  piece 
of~ihe  Gone  of  the  Cornea  hy  a  Trephine.— This  operation 
was  first  suggested  aud  practised  by  Mr.  Bowman 

Its  obieot  is  to  remove  the  most  prominent  part  of  t  ie 
cone  and  by  the  contraction  caused  by  the  heahng  of  the 
wouiid  to  rL4tore  tbe  curve  of  the  coruea  to  a  more  normal 
state    The  trephines  vary  in  diameter,  so  as  to  exci  se  por- 
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Fig. 


tioiis  of  different  sizes,  as  may  be  requisite.  They  are 
provided  with  a  moveable  "  stop  "  to  regulate  the  depth  of 
penetration.  The  trephine  usually  required  is  one-teuth 
of  an  inch  in  diameter  (Fig.  7)- 

The  patient  having  been  placed  under  chlo- 
roform a  speculum  is  introduced  between  the 
h'ds,  and  the  trephine,  adjusted  by  the  "  stop  " 
to  the  depth  it  has  to  penetrate,  is  applied 
irmly  to  the  ape.x  of  the  cone  and  rotated 
»\-ith  the  finger  and  thumb.    The  trephine  is 
lot  to  be  carried  through  the  entire  thickness 
.f  the  cornea,  but  withdrawn  when  it  may  be 
•alculated  to  have  reached  Descemet's  mem- 
irane.    The  circular  piece  of  cornea  which 
las  been  thus  cut  is  then  seized  by  iris  forceps 
ind  peeled  off,  but  if  it  cannot  be  thus  readily 
letached  it  may  be  severed  with  a  few  touches 
if  a  cataract  knife.    A  few  drops  of  atropine 
hould  now  be  dropped  into  the  eye,  and  the 
ids  closed  with  a  wet  cotton  wool  compress  and 
bandage  over  them.    One  operation  is  usually 
ufEcient  to  produce  such  a  change  in  the  curve 
f  the  cornea  as  to  greatly  improve  the  sight, 
■ut  if  necessary  the  trephine  may  be  again 
pplied  after  an  interval  of  some  months.  A 
hght  leucoma  follows  the  operation,  and  it 
^  generally  necessary  to  make  an  artificial  pupil 
pposite  the  best  portion  of  the  cornea.  The 
esults  of  this  operation  are  most  satisfactory. 

KKRXTO-GhOBvs—HydropMhalmia—is  a  uniform  en 
irgement  of  the  anterior  half  of  the  globe,  which  often 
ttams  to  such  dimensions  as  to  prevent  the  lids  from 
losing  over  it.    Both  eyes  are  usually  affected,  althouo-h 
lie  may  be  more  seriously  involved  than  the  other  % 

sometimes  congenital,  and  may  possibly  be  due  to  some 
i-reditary  syphilitic  taint :  but  it  may  also  come  on  after 
-irneitis.  It  most  frequently  occurs  in  yoimsj  children 
he  pecuhar  amazed  stare  which  this  deformity  of  the 
»:es  gives  to  the  patient  is  very  unsightly.  The  corupn 
111  sometimes  be  seen  of  almost  double  its  normal  in-o- 
>rtion.  In  some  cases  it  is  slightly  cloudy,  whilst  in 
.hers  Its  transparency  is  unimpaired.  The  adjacent 
<ero^i,_is  thinned  and  of  a  bluish  colour,  from  the  sub- 
•^cent  choroid  shming  through  it.    The  anterior  chambpr 
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is  large  and  deep,  and  the  ins  la  pushed  backwards  f  e- 
quently  tremulous,  and  bo  greatly  f ''etched  ^hat  its 
ciliary^  attachment  is  occasionally  drawn  ^hm  the 
anterL  chamber.  The  pupd  is  usually  ^;^tb'.r/date^^ 
and  sluacrish,  und  sometimes  oval  or  pear-shaped  LUe 
sieht  ii°a  ways  very  defective,  and  in  the  worst  cases 
completely  de^^^^^         The  disease  is  usually  slowly  pro- 

^'??!Smenf.--UnleBS  the  disease  is  ^^eadily  im^reajdn^ 
and  the  si.^ht  diminishing,  I  believe  it  is  best  to  leave 
i^dr^pMhahnic  eyes  alone.  Their  powers  of  repair  aie 
enfeebled,  and  they  stand  or^^'^^^°^'',,^^'^S-„„L^t,'t 

tainly  seen  an  iridectomy  «cc^«^°."'^"{J° -f  Z'l^^^sitiv^^ 
the  other  hand,  I  have  seen  cases  m  which  it  did  positive 
harm  In  a  ?ew  cases  where  the  hydrophthalmia  has  been 
Sy  associated  with  congenital  syV^l^^^ 

S  of  the  globe.    If  one  ^^^-itr^^t'ly  b'e 

from  not  being  fully  protected  by  the  hds,  it  may 


excised 


A  Staphyloaia  of  the  C0RN15A  is  a  projecting  forwards 
or  butin  "  of  the  whole  or  a  part  of  the  cornea  or  o  the 
new  tissue  which  supplies  its  place  when  a  part  oi  the 
whole  of  it  has  been  destroyed  by  injury  oi  disease. 

S"riimLt^SL  i.  of  the  come,  or  the  new 
structure  which  represents  it. 

tion,  its  place  is  <^  |-<l,,5,SrtX L^^^^  cases 
in  unsightly  l™i"^"°<;,';\'^VeTccomplished  are  :  1st 

to=rs^pp^.?f^Sb^tt;^^^ 

;;;?-B=:tt  ort»Uor:a1  Itfte.  aW.e.  h 
the  oreration  of  ■n'i«';°my-  ,  ^  ■  ■  ^    iridectomy  eser 
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c  of  the  globe,  and  thus  frequently  prevents  any  further 
i  increase  of  the  stai^hyloma,  and  in  a  few  instances  which 
lhavc  come  under  my  notice  the  bulging  has  decidedly 


Partial  Staphyloma  of  the  Cornea,  copied  from 
Dalrymple's  Plates  on  the  Eye. 

ereceded.  But,  in  addition  to  this,  by  the  excision  of  a 
loortion  of  the  iris  opposite  to  that  part  of  the  cornea 
rvhich  IS  m  the  most  healthy  state,  an  artificial  pupil  is 
nnade,  and  if  the  fundus  of  the  eye  be  sound,  and  the 
nransparency  and  curvature  of  the  cornea  opposite  the 
laew  pupil  tolerably  good,  useful  sight  will  be  regained 

it  the  partial  staphyloma  be  large  or  increasing  in  size, 
.s.8mall  circular  piece  of  its  most  projecting  part  maybe 
eiemoved  with  the  trephine.  Fig.  7,  page  ;r7.  I  have  adopted 
anis  treatment,  and  with  complete  success. 

Complete  Staphyloma  of  the  Cornea  is  a  Inilo-incr 
ft  the  entire  structure  which  has  replaced  the  original 
do^hing  destroyed    by  ulceration  or 

Progress  of  the  Disease.-After  the  loss  of  the  cornea 
>*e  exposed  surface  of  the  iris  is  soon  coated  with 
■  film  ot  lymph ;   this  becomes  organised   and  ulti- 
mately converted  into  a  bluish  white  cicatricial  tissue" 


60 


DISEASES  OF  THE  COUNEA. 


to  wHcli  the  iris  is  firn.ly  adherent.  The  eye  will  now 
either  gradually  shrink,  or_  the  new  tiss^iie^  will  yield 
before  the  pressure  "  ^i  -  -  -  " 

niatous. 

I'lG.  9. 


rinK,  or   luc  u^.^.a^^v^    j-- — 

from  within  and  become  staphylo- 


A  Complete  Staphyloma  of  the  Cornea,  copied  from 
Dalrymple's  Plates  on  the  Eye. 

Treatment  of  Co.nmencing  f -P^^^t'^f  ^^^e^.J^f 't^e 
be  seen  early,  the  first  object  ;aew  s  ^  Prevent  tue 
formation  of  the  staphyloma  and  th.s  is  best  a^^^^ 

pushed  by  the  removal  of  tl^  ^l^^'  iUl^  of  Sie  cornel 
escapedfi^m  t^ie  eye    Aftei  th« jlou.^^^^ 

has  separated,  tlie  tens  wiii  uc  ,       n  nroiectms 

centre  of  the  pupil,  Pe^ectly  transparent  and  W^^ec^  ^ 
slightly  forwards;  it  may  then  be  lemoved  by  „e  y, 

lifting'it  away  with  the  Vou^^^^'^i^  ^.t  when 
Tf       fvp  bp  not  seen  until  a  latei  p'-i^"'-''  " 

t JsShTl^mltous  bulging  is  f^-^^^):^^^. 
tissue  which  occupies  the  corneal  space  is  J^t  but  impe 

reduced. 
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Treatment  of  Complete  Staphyloma  of  the  Cornea.— 
iihe  eye  being  lost  for  all  visual  purposes,  the  objects  to  be 
aaccomplished  are  to  get  rid  of  the  unsightly' staphylo- 
imatous  bulging,  and  to  enable  the  patient  to  wear  an  arti- 
nficial  eye.  One  of  the  following  modes  of  treatment  may 
bbe  adopted  : —  •' 

1.  The  staphylomatous  eye  may  be  excised. 

■-.  The  staphyloma  may  be  abscised. 

3.  The^staphyloma  may  be  trephined. 
1.   The  SfcqihyloviatonB  F.ye  may  he  Excised.—When 
tihe  bulging  IS  large  and  unsightly,  and  causes  the  i.atient 
iannoyance  from  the  obstruction  it  oifers  to  the  free  move- 

ThJ^l  Z  f    1  ^^"^^  ^'^"'-^      ^-^^^^^  to  believe 

tbhat  the  fundus  of  the  eye  is  unhealthy,  this  is  the  best 
Weration.  The  patient  will  recover  from  it  more  quickly 
.bhan  from  any  other,  all  chance  of  future  trouble  ii 
iwoided,  and  an  artificial  eye  can  be  worn,  althouo-h  the 
idecqDtion  may  not  be  quite  so  complete  as  after  a  suc- 
leesslul  case  ot  abscission  of  the  staphyloma. 

^  Ahseised.—Theve  are  two 

Dnodes  of  thus  dealing  with  a  staphyloma. 

\C  .1  may  be  simply  abscised,  and 

hhe  sclerotic  wound  be  left  to  close  by  granulation. 

p.  ihe  staphyloma  may  be  abscised,  and  the  edges  of 
hhe  wound  ot  the  sclerotic  be  brought  together  by  suture 
f.fter  the  manner  recommended  by  Mr.  Critchett 

(a.)  i<  or  the  simple  abscission  of  the  staphyloma  the 
iads  should  be  first  separated  by  a  spring  specldum  'ami 
.  puncture  made  with  a  broad  needle  at  its  ma'rS 
.efficient  y  large  to  admit  one  blade  of  a  pair  of  sds  Sr  ' 
rbhen  with  a  few  snips  around  its  cireumferenTe  the 
Hiole  of  the  bulging  portion  is  removed,  AnXr  way 
(f  abscLSing  the  staphyloma  is  to  transfix  itskSS 
J  Beers  knife  and  first  cutting  through  its  u,  Sr  half 
.ten  to  seize  hold  of  the  detached  portion  with  a^  pah  of 
iDrceps  and  complete  the  abscission  of  the  remaTnin^ 

&ttm"is";?en  ^  P^-  of  TcissTs' 

uue  speculum  is  then  to  be  removed  and  n  7-,nri  ii. 

.001  to  be  applied  firmly  with  a  bil^^e'  ov^tSe  TseS 

\  m  Mr.  Critchett's  operation  for  abscission  of  the 
^aphyloma  was  first  described  in  Vol.  IV.  of  the  "  Rov.l 

""atref°attl^^^^^*^^  ^^P-^^"  Tl'^foH^Xg 
"The  patient  being  placed  under  the  influence  of 
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represented  in  Fig.  10. 


Fio.  10 


.These  needles  ave  left  ^^^P-SSttL't- 
eKtremities   protruding  to  an  eqnal 

staphyloma.  -.-.rnpeedinc^  is  to  remove  the. 

"  The  next  stage  of  the  piocetoiUo 
anterior  part  of  the  staphyloma^  ^^^^^.^tic. 

^.  My  nsual  plan  is  to         J^^^  XS,'-  ^  the  tendinous 
about  two  lines  I'^.to. 
insertion     tlie. external   ectus  probe-pointed  scis- 

this  opening  I  insert  ^  P-^"  ,,ithin  the  pomts 

sors.  and  cut  out  an  elhptical  p  toe  jus  The 
where  the  needles  hav.  ^^^^f^^'^J  then  drawn 
needles,  armed,  with  hue  ^^a^l^^^^^'^^t,,^^  -are  carefuUy 
through,  ^-'^^^JS^t.  closely  as  po-ible  the 

SdS  v^^^^^J^^^^^ 

T^^ZSC'i^^^^-' 

"^Ss?  TcarefuUy  performed,  there  " 
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to  be  a  projectmg  corner  at  one  or  both  of  the  ex- 
leraities  of  the  cicatrix.    Such  a  result  is  a  serious  im- 
■edimeut  to  the  proper  fitting  of  an  artificial  eye  and 
lay  require  a  second  operation  to  remedy  it.  ' 
Dr.  Liebreich  has  made  a  modification  in  Mr.  Critchetfs 
peration  tor  abscission  of  the  staphyloma,  with  the  vie^v 
t  preyentrng  the  possibility  of  the  sound  eye  becomino- 
ympathetically  affected  either  from  the  immediate  efi^cts 
t  the  operation,  or  from  changes  which  may  afterwards 
ike  place  m  the  stump  of  the  abscised  globe.  He  abscises 
le  staphyloma  m  the  manner  described  at  pao-e  61  and 
<-  introducing  the  needles  he  does  not  allow  them  to' per- 
orate the  entire  substance  of  the  sclerotic,  but  onW  to 
averse  through  about  two-thirds  of  the  thickness  of  tha? 

if  ;p,  n!,>f      T^T  ^''lerotic  ^vith- 

a  pel mittiug  them  to  penetrate  the  chamber  of  the  eye 
Abscission  of  the  staphyloma  should  neyer  be  per- 
med where  there  is  reason  to  suspect  pre-exis  no- 

eTv'to  f'l>'  '\T'^  ^^'^P  ba^iSor^agTis 

.ely  to  follow  the  removal  of  the  front  of  the  o-Tobe 

the  7j7  ^'''^^'^^^^'^       immediate  excision  of  the  rest 

My  own  feeling  is  against  the  performance  of  this  one 
t.on._  I  prefer  the  complete  removal  of  the  o-lobe  to  the 
scission  of  the  front  of  it,  as  I  have  known  cases  in 
.ich  sympathetic  symptoms  have  arisen  in  Jhe  sound 
from  the  irritation  caused  by  the  recurrence  of 
lammation  in  the  stump  of  the^one  which  h^d  been 

'.  The  Staphyloma  may  he  Trephined.—When  the 
ect  IS  simply  to  reduce  the  size  of  the  staphy  o  na  hnl 

h  a  fane  needle  and  the  lenticular  matter  bSeu  up 
auu  covcied  witu  a  wei:  compress  and  bandage. 

'SI  sta^'ri'°'''r'^"^'^"^°'"  ''^i^^P^-Aomaofihe  Sole- 

ciliary'  reTol  o'tZ  ^'^^  sclerotic  in 

y  region  ot  the  eye.    It  consists  of  a  series  of 
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•ii  „m,.1t  t  thinuinK  of  the  sclerotic 
S.e'em4 


Fio.  11. 


lens  beneath  the  conjuucliva. 

..ic.  it  is  in  contact^  ^f^^l^^^^^^  of 

may  be  limited  to  a  pait  oi  it  m  y 

the  ciliary  region  ot  the  eye.  ^.^^^gg  in- 

Ciliary  staphyloma  may  be  the  re       ^  - 

iiiry.    In  the  majonty  oi  c^^es  i^  i  ^^^^^j 

iSnic  n-i^o-choroiditiB    -  "  ^Se  vicinity^f  th" 
^vasting  of  the  ^^^lerotic  in  ti  e  in 
ciliary  processes,  «°  ^hat  ^t  ^ses  ^^^^^^.^ 
sisting  the  outward  P^''?;^^^^^^^.  modulated  promineuc 
slowly  yielclmg,  a  daik  n  egu^^^^^^^  in.inry,  cihaT- 

is  developed.  Ab  ^'^^^  '^^l ,,,pture of  the  scleroti 
staphylomamaybepiodncea  Dj       t      -^ted  with  it  a 

and  especially  ^'^^^^^  ^^^^  "^J^  choroid,  as  is  repr 
extensive  prolapse  of  tlie 

sented  in  Fig-  ^tiiphvloma  is  always  most  r 

The  proonosis  of  cihaiY  ^"1,  ■     •  considerable  imp 

favourable ;  even  when  f^f^^^^Xw^^^^^^  ^^^^t 
ment  of  vision  ;  but  the  cUn  ei        ^.  ^.^^ 
will  increase,  and  as  it  enui^t 
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Treatment. — When  a  ciliary  staphyloma  is  depeuclent 
:ni  disease,  no  matter  whether  it  has  originated  from  con- 
tibitutional  causes,  or  from  some  remote  injury  to  the  eye. 
;  may  frequently  iu  its  early  stages  be  arrested  by  the 
operation  of  iridectomy.     It  is  the  .only  remedy  from 
I  -hich  1  can  really  feel  satisfied  that  I  have  seen  any  de- 
ided  benefit ;  and  although  in  some  cases  it  may  fail  in 
ecomplishiug  the  desired  end,  yet  it  irf  certainly  the  most 
iiccessful  of  all  the  remedial  agents  I  have  known  prac- 
!sed  for  the  relief  of  this  disease.    By  reducing  the  ten- 
ion  of  the  eye,  the  tendency  of  the  staphyloma  to  in- 
case is  certainly  diminished,  and  iu  some  instances  com- 
letely  stopped.    It  should  be  remembered  that  even 
lough  the  tension  of  the  eye  at  the  time  of  the  operation 
lay  be  normal,  yet  the  resisting-  power  of  the  sclerotic 
as  been  lowered  by  disease,  and  that  by  lessening  the 
Mision  which  exists,  the  condition  of  the  eye  is  im- 
roved. 

If,  liowever,  the  ciliary  staphyloma  is  produced  by  a 
ipture  of  the  sclerotic,  I  know  of  no  remedy.  The  sight 
hich  such  an  eye  retains,  even  when  the  staphyloma  is 
nail,  is  usually  very  limited  ;  but  if  the  bulging  be  suffi- 
ently  large  to  interfere  with  the  free  movements  of  the 
d,  the  eye  is  generally  blind.  When  an  eye  thus  com- 
letely  lost  for  all  visual  purposes  is  unseemly  in  appear- 
uce,  and  troubles  the  patient,  the  best  treatment  is  to 
>:cise  it. 

Cyclitis,  or  inflammation  of  the  ciliary  body,  may 
rise — 

1.  From  an  injury  to  the  eye. 

2.  From  the  extension  to  the  ciliary  body  of  an  in- 

flammation of  the  iris  or  choroid. 

3.  From  constitutional  defects. 

CycUtis,  like  iritis,  may  be  either  plastic,  serous,  or 
appurative.  When  it  is  excited  by  an  injury,  cyclitis  is 
sually  either  serous  or  suppurative  ;  when  it  is  due  to 
n  extension  of  sympathetic  or  syphilitic  iritis  it  is  always 
lastic  ;  but  when  it  is  caused  by  some  constitutional  de- 
■ct,  nnt  syphilitic,  it  is  mostly  serous. 

I.  Cycl  itis  from,  an  injury  to  the  eye  may  be  primary 
lid  originate  simultaneously  with  iritis  as  the  immediate 
■suit  of  the  injury,  or  it  may  be  secondary  to  an  inflam- 
lation  of  the  iris  which  the  injury  has  excited. 

The  injuries  which  are  most  liable  to  produce  cyclitis 
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are  penetrating  oi  incised  wounds  in  the  ciliary  recrion, 
the  lodgment  of  a  foreign  body  within  the  eye,  a  disloca- 
tion of  the  lens,  or  the  forcible  removal  of  apu^.ce  ot  opaque 
capsule,  especially  if  during  the  operation  any  drag  has 
been  made  on  the  ciliary  processes. 

&/wpi!oms.— Pain  in  the  ciliary  region,  with  marked 
tenderness  on  pressure  ;  a  pinkish  zone  around  the  cornea 
from  distension  of  the  ciliary  vessels,  photophobia  and 
lachrymation,  and  turbidity  of  the  vitreous  from  mtiam- 
matory  exudations  into  it  from  the  ciliary  processes. 
After  wounds  in  the  ciliary  region  large  masses  ot  iympti 
or  pus  may  be  frequently  seen  with  the  unaided  eye,  lying 
behind  and  to  one  side  of  the  lens.  The  iris  always  par- 
ticipates in  the  inflammation,  even  when  the  disease  ori- 
.-rinates  in  the  ciliary  body,  its  striaa become  indistinct  and 
■fts  colour  changed,  the  pupil  sluggish  or  inactive,  and 
posterior  synechias  are  formed;  the  aqueous  grows  serous 
and  turbid,  and  there  is  frequently  hypopion.  ihe  sigHt 
is  greatly  impaired,  and  the  tension  of  the  globe  is  often 
increased.  ".       ,   ,  , 

2  CycUtis  from  the  extension  to  the  cihary  body  _  oj 
cm  inflammation  of  the  iris  or  choroid —Inflammation 
of  the  iris,  produced  either  by  injury  or  disease,  may 
spread  first  to  the  ciliary  body,  and  then  to  the  choroid  ; 
and  in  like  manner  an',  inflammation  which  has  started 
in  the  choroid  may  by  extension  give  rise  to  cyclitis  ana 

iritis.  1- 

This  secondary  cvclitis  is  always  a  very  severe  compii- 
cation  of  the  original  disease,  and  frequently  leads  to  the 
complete  loss  of  the  eye.  It  is  often  induced  by  syphilitic 
inflammation  of  the  iris  or  choroid;  it  also  frequently  fol- 
lows traumatic  iritis,  and  it  thus  becomes  one  of  the  causes 
of  failure  after  the  operation  for  extraction  of  cataract 

The  Simptoms  are  similar  to  those  described  in  the 
preceding  section,  but  in  this  secondary  form  of  cychtis 
the  advent  of  the  extension  of  the  inflammation  to  the 
ciliary  body  is  marked  by  an  addition  to  the  severity  of 
the  pre-existing  symptoms;  there  is mcreased  vasculanty, 
phofophobia  aSd  lachrymation,  paiii  in  the  c^W^j^g^^ 
Ihich  is  increased  by  pressure,  and  frequently  also  an 
increased  tension  of  the  globe.  tt,.,1av  fh^o 

S  avclUis  from  constitutional  fZe/erfs.— Under  this 
hoadin-Ido  not  include  the  secondary  cychtis  which  may 
arte  fern  an  extension  of  an  iritis  or  choroiditis  produced 
by  any  constitutional  cause.    I  refer  only  to  a  special 
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lass  of  cases  in  which  the  cyclitis  occurs  as  a  primary 
lisease  aucl  seems  to  be  always  due  to  some  constitutional 
lefect,  such  as  great  debility,  exhaustion  from_  mental 
.uxiety  or  overwork,  anastnia,  menorrhagia,  profuse  leu- 
orrhcua,  and  amenorrhoea.  This  form  of  cyclitis  is  a  com- 
laratively  rare  affection,  but  it  is  sufficiently  frequent  to 
leserve  careful  study  as  it  is  very  destructive  to  the  eye. 
I'he  patients  whom  I  have  seen  have  been  generally  women, 
:nd  the  causes  have  been  usually  menorrhagia,  profuse  leu- 
orrhoea,  and  amenorrhoea.  I  have,  however,  met  with  a 
ew  cases  of  this  affection  in  men,  and  in  them  the  disease 
las  been  clearly  referrible  to  nervous  exhaustion  from 
verwork  combined  with  great  mental  anxiety.  In  all  the 
uses  the  disease  has  been  tedious  in  its  course,  extending 
iften  over  many  months,  very  recurrent,  and  but  slowly 
.menable  to  treatment. 

Symptoms. — The  disease  usually  commences  on  one 
ide  of  the  cornea  in  the  ciliary  region  with  a  small  patch 
'f  a  purplish-red  colour  closely  resembling  episcleritis. 
Tiis  gradually  extends  and  soon  a  bluish-red  halo  exactly 
orresjionding  with  the  ciliary  region  surrounds  from  one- 
hird  to  the  entire  circumference  of  the  cornea.  When 
mly  a  portion  of  the  region  surrounding  the  cornea  is 
,fFected,  the  purplish-red  shades  off  at  each  extremity  into 
he  colour  of  the  rest  of  the  eye,  which  is  in  some  cases 
induly  vascular,  in  others  almost  of  the  normal  whiteness, 
,'he  margin  of  the  cornea  corresponding  to  the  deep-red 
one  is  slightly  blurred  and  indistinct,  and  seems  to  blend 
vith  the  sclerotic.  In  some  cases  the  whole  surface  of  the 
^e  is  red,  but  the  peculiar  purplish  tint  which  corre- 
ponds  with  the  cihary  region  is  always  distinct,  and 
erves  to  mark  well  the  nature  of  the  affection.  As  the 
lisease  progresses  the  iris  becomes  involved,  the  aqueous 
;rows  serous,  and  there  is  occasionally  hypopion.  The 
light  is  impaired,  in  some  cases  to  a  great  extent,  and  the 
ension  of  the  globe  is  frequently  increased.  If  the  disease 
■ontinue  unchecked  the  sight  wUl  be  entirely  destroyed, 
md  the  eye  will  ultimately  become  soft.  Through  all  the 
itages  of  the  disease  there  is  pain  in  the  eye,  varying  in 
legree  from  tenderness  to  a  dull  heavy  aching ;  there  is 
requently  also  pain  in  the  brow  and  down  the  inner  side 
)f  the  nose. 

Prognosis  of  Cyclitis. — 1.  When  cyclitis  is  due  to  an  ex- 
tension of  the  inflammation  from  the  iris  or  choroid  it  may, 
mder  judicious  treatment,  subside,  but  it  must  always  be 
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regarded  as  a  very  serious  complication.  2.  ^y■heu,  how- 
ever, it  arises  from  an  injury,  the  prognosis  is  very  un- 
favourable ;  if  the  inflammation  subside  under  treatment, 
the  eye  generally  becomes  soft,  and  partially  shnnks,  and 
all  sight  is  destroyed;  the  great  danger  to  be  feared  is 
lest,  while  endeavouring  to  save  the  injured  eye,  the  other 
should  become  sympathetically  affected.  3.  When  cychtis 
is  caused  by  some  constitutional  defect,  as  mentioned  in 
the  last  section,  it  is  generally  very  tedious,  but  ultimately 
amenable  to  treatment.  There  are,  however,  occasionally 
cases  in  which  the  disease  resists  all  remedies  and  the  eye 

is  lost.  .   .  1  J 

Treatment  of  Gyclitis.—W.-ien  cychtis  is  secondary  and 
proceeds  from  iritis  or  choroiditis,  the  treatment  recom- 
mended in  the  sections  devoted  to  these  diseases  must  be 
followed.    When,  however,  it  is  caused  by  an  injury,  no 
special  medicinal  treatment  will  be  of  service.    At  the 
commencement  of  the  attack,  leeches  should  be  appbed  to 
the  temple,  and  warm  belladonna  fomentations  (i! .  9),  to 
the  eye,  and  in  the  intervals  between  the  apphcations, 
the  eye  may  be  kept  at  rest  by  a  sUght  compress  and 
bandage.    If  this  should  fail  to  give  rehef,  a  fold  of  hnen, 
wet  with  the  belladonna  lotion,  may  be  laid  over  the  closed 
lids    The  bowels  should  be  freely  acted  on  by  a  purgative, 
and  if  the  pain  is  severe  opiates  should  be  given  at  bed- 
time   The  strength  of  the  patient  must  be  maintained  by 
a  liberal  diet,  and  a  moderate  amount  of  stunulants  may 
be  allowed.    H  necessary,  tonics  of  quinine  or  bark  should 
be  prescribed.    The  results,  however,  of  cychtis  proceed- 
in    from  iniury  are  so  unfavourable,  both  as  respects  the 
inmred  eye  and  the  risk  to  which  the  sound  one  is  exposed 
from  sympathy,  that  if  the  inflammation  does  not  yield 
rapidly  to  treatment  I  would  strongly  urge  the  removal 
of  the  globe,  and  this  especially  if  the  accident  be  a  wound 

in  the  ciliary  region.  i  j  r„„i. 

When  cyclitis  arises  from  some  constitutional  detect, 
the  treatment  must  be  directed  to  the  special  cause  m 
each  individual  case.  If  it  proceed  from  exhaustion  due 
to  overwork  or  mental  fatigue,_rest  must  be  given  to  the 
patient,  and  tonics  of  iron,  quinme,  or  bark  combined  with 
the  mineral  acids,  and  in  some  CB^f.  ^nth  small  doses  of 
liquor  strychnia.  (F.  73,  77,  79).  If  the  disease  be  caused 
by  functional  menorrhagia  the  mineral  acids  with  tmc. 
tm-e  of  cinnamon  (F.  68)  will  be  often  found  beneficial, 
or  should  these  fail,  small  repeated  doses  of  the  fluid 
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\tract  of  ergot  (F.  70)  will  frequently  afford  relief. 
A'heu  there  is  profuse  leucorrlioja  the  tincture  of  the 
H^rchloride  of  iron  with  dilute  hydrochloric  acid  (F.  83) 
ir  with  quinine  (F.  79)  will  generally  do  good.  If  ame- 
lorrhoea  be  the  cause  of  the  cyclitis  means  must  be  taken 
o  restore  the  uterine  functions  and  the  iodide  of  jjotas- 
;ium  with  ammonia  (F  92),  or  the  iodide  and  bromide  of 
lotassium  with  iron  (F.  91),  or  the  borax  mixtui'e  (F.  69), 
nay  be  tried.  In  all  such  cases  the  bowels  should  be 
iiade  to  act  regularly  and  rather  freely,  and  for  this 
jurpose  small  doses  of  the  decoct,  aloes  with  gentian 
F.  101),  or  the  pil.  aloes  cum  jalapa  (F.  105),  or  the  pil. 
iloes  cum  ni^ce  vomica  (F.  106),  may  be  given  as  often  as 
na}'  be  found  necessary.  Haifa  small  tumblerful  of  Fried- 
■ichshall  water  taken  with  the  same  quantity  of  warm 
vater  whilst  dressing  in  the  morning  often  acts  in  a  very 
atisfactory  manner,  and  may  be  repeated  every  or  every 
ither  morning  if  required.  When  there  is  pain  it  may  be 
elieved  by  the  croton  chloral  hydrat.,  given  either  in  pills 
ir  mixture  (F.  76)  for  two  or  three  doses.  If  the  pain  be 
ufficient  to  prevent  sleep,  opiates  should  be  given  at 
light.  If  the  eye  should  become  increased  in  tension  an 
ridectomy  should  be  performed ;  and  I  would  even  advise 
m  iridectomy  if  the  eye  has  passed  the  stage  of  increased 
ension  and  has  begun  to  soften,  provided  the  cyclitis  still 
oatinued. 

Episcleritis  is  a  small  diffuse  swelling  beneath  the 
■onjunctiva,  usually  on  the  temj^oral  side  of  the  cornea, 
Lnd  near  the  insertion  of  the  recti  muscles.  It  has  a 
;mooth  surface  and  is  of  a  dusky-red  colour,  and  is  ap- 
parently caused  by  some  j^lastic  effusion  on  the  sclerotic. 
There  is  generally  some  redness  of  the  conjunctiva  imme- 
liately  over  it,  and  sometimes  chemosis.  The  dark  hue 
>(  the  swelling  seems  due  to  its  being  sujjplied  by  the 
leep  subconjunctival  ve<sels  which  in  some  cases  may  be 
;een  running  up  to  it.  The  affection  appears  to  be  local 
md  confineel  to  one  side  of  the  cornea.  The  degree  of 
differing  it  jjroduces  is  very  variable.  In  some  patients 
I.  have  seen  considerable  irritation,  with  severe  neuralgic 
•ain  in  the  eye ;  whilst  in  others  the  only  annoyance  has 
jeen  the  disfigurement  which  the  bloodshot  appearance 
luis  produced.  The  disease  is  generally  very  tedious  in 
its  course,  and  frequently  recurrent.  For  a  time  the 
sweUing  seems  to  increase  in  size  and  redness;  it  then 
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crradually  fades  in  colour,  diminishes,  and  ultimately  dis- 
appears. ...  -n  i- 

Treatment.— When  there  is  no  irritation,  a  mild  stimu- 
lating application  to  the  eye  does  the  most  good,  and  the 
ffuttl  zinci  chlorid.  (F.  24),  or  the  guttas  zinci  sulphatis 
fr  25)  may  be  ordered  twice  a  day.  It,  however,  there 
is 'photophobia  and  lachrymation  the  guttiB  atropiae 
(F  1 5)  or  the  lotio  belladonnas  should  be  prescribed,  i he 
state  of  health  should  be  carefully  inquired  into,  and  it 
any  irregularity  of  the  functions  of  any  of  the  organs  be 
detected!  suitable  medicines  should  be  presciibed.  in 
some  cases  I  have  found  benefit  from  the  admmistration 
of  the  iodide  of  potassium,  given  either  with  an  alkali 
(F.  89),  or  with  small  doses  of  iron  (F.  90),  accordmg  to 
the  requirements  of  the  patient. 

INJUIUES  OF  THE  CORNEA  AND  SCLEllOTIC. 

Foreign  Bodies  on  the  Cornea  or  on  the  Conjunctiva 

"Sl!is.-G^at  irritability  of  the  eye  accompanied 
by  a  copious  flow  of  tears;  an  almost  absolute  inability 
to  raise  the  upper  eyelid  and  face  the  hght ;  and  a  dis- 
tinct feelino-  of  grittiness  as  if  somethmg  were  m  the  eye 
^^e  suddenness  of  the  attack  and  the  exposure  to  winch 
the  eye  has  been  subjected  are  also  points  to  be  noted 

TrLime^t.-To  examine  an  eye  which  is  snspected  to 
be  suffering  from  the  presence  of  a  foreign  body,  the 
i/atient  should  be  made  to  sit  in  a  chair  with  his  face 
lowards  a  window,  so  that  a  good  light  may  fall  upon  the 
The  lower  lid  should  be  first  drawn  dowu,  and  if 
n-irticle  of  dust  or  chip  of  iron  is  seen  it  can  be 
re/dilv  Sioved.    Next  the  cornea  should  be  carefully 
i  ed  overly  turning  the  head  of  the  patient  in  dif- 
f  eS  positions!  so  as  to  cause  the  light  to  fall  obliquely 
the  eve  first  on  one  part  of  its  surface,  and  then  upon 
fl.!.,     or  bv  usin-  a  two-inch  focus  convex  lens  a 
^7  !  n  ;f  lUt  may  be  directed  over  the  cornea,  so  as  to 
^iVeach  poSn  of  it  in  succession.    Often  it  is  ex- 
;  Sy  dtffi?u  t  to  detect  a  fine  spiculum  of  steel  or  a 
ceeding  y  u  ^.^^^^  shmuig  substance 

Tih         havTbe  n  ii^^^^  the  cornea.    In  cases 

;tdoubt  o?  difficulty  the  question  may  be  settled  by  taking 
?he  1  atient  into  a  darkened  room  and  examining  the 
CO  n  al  nr face  by  oblique  illumination  with  ophthalmo- 
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i-opic  liglil.  Should  the  cornea  be  free,  the  under  surface 
.1:  the  upper  Ud  should  be  then  examined. 

To  evert  the  upper  lid,  the  surgeon,  standing  behind  the 
laead  of  the  patient,  seizes  with  his  left  finger  and  thumb 
hhe  lashes  of  the  eyelid,  and  drawing  them  slightly  away 
prom  the  globe,  he  at  the  same  moment  with  his  right 
laand  presses  the  end  of  a  probe  on  the  integument  of  the 
idd  downwards  and  forwards,  so  as  to  tilt  the  upper  edge 
if)f  the  tarsal  cartilage  downwards,  and  by  this  manoeuvre 

Fig. 12. 


M  evert  it.  One  finger  of  the  left  hand  is  then  made  to 
iress  gently  the  turned-up  edge  of  the  lid  against  the 
jrow,  to  maintain  it  in  its  everted  state,  and  the  patient 
IS  told  to  look  down  so  as  to  expose  as  fully  as  possible 
the  oculo-palpebral  fold  of  mucous  membrane  which  ex- 
tends from  the  posterior  edge  of  the  cai'tilage  on  to  the 
3ye,  as  shown  in  Fig.  12.  The  under  surface  of  the  lid 
thus  exposed  may  be  then  cai'efully  inspected,  Yia.  13. 
and  the  cause  of  the  irritation,  if  any  is  found, 
je  removed. 

If  the  foreign  bodij  is  not  daephj  huried,  but 
is  either  lying  on  the  surface,  or  slightly  sunk 
into  the  epithelium  of  the  cornea  or  conjunctiva 
of  the  lids,  it  may  be  easily  removed  by  a  spud 
(Fig.  13),  or  by  abroad  needle. 

If  the  foreign  body  is  huried  d.eefly  in  the  cor- 
7i.eal  t  issue,  a  broad  needle  should  be  passed  into, 
but  without  penetrating  the  cornea  :  inserting  it 
just  by  the  side  of  the  object,  it  should  be  made 
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to  traverse  the  corneal  lamellas  until  the  broad  part  of 
the  blade  is  behind  th.e  foreign  body,  when,  by  thiis 
tfiving  a  firm  support  upon  which  to  act,  another  needle 
may  be  fearlessly  used  to  pick  gently  from  the  surface 
until  it  reaches  the  object,  which  can  then  be  lifted  away. 
Should,  however,  the  foreign  body  have  so  deeply  pene- 
trated the  cornea  that  it  is  feared  any  attempts  to  reach  it 
from  its  surface  may  end  in  pushing  it  into  the  ante- 
rior chamber,  a  broad  needle  should  be  passed  into  the 
anterior  chamber  and  pressed  against  the  inner  surface  of 
the  cornea  immediately  behind  the  foreign  body,  and  care- 
fully and  steadily  held  in  this  position,  whilst  the  surgeon, 
with  another  needle,  scrapes  through  the  cornea,  layer 
after  layer,  until  he  reaches  it. 

Having  removed  the  foreign  body,  one  or  two  drops  of 
olive  or  castor  oil  may  be  dropped  into  the  eye.  The  eyes 
should  not  be  used  for  two  or  three  days,  and  if  there  is 
pain,  or  a  continuance  of  the  irritation  excited  by  the 
foreign  body,  two  or  three  leeches  should  be  appbed  to 
the  temple,'  and  the  eys  fomented  with  hot  water  or  de- 
coction of  poppy  heads  or  belladonna  (F.  9,  10). 

When  the  foreign  body  has  been  allowed  to  remain  for 
some  days  imbedded  in  the  cornea,  it  frequently  lights  up 
a  halo  of  inilammation  around  it,  which  may  extend  until 
it  includes  the  whole  or  the  greater  part  of  the  corneal 
tissue.  The  epithelium  of  the  cornea  immediately  around 
the  foreign  particle  becomes  first  whitened  and  swollen,  the 
foreign  body  is  loosened  from  its  bed,  and  if  not  buried 
too  deeply  in  the  corneal  tissue,  may  be  detached,  and 
washed  away  by  the  tears  to  the  inner  corner  of  the  eye.. 
But  while  these  changes  are  going  on  in  the  cornea,  the 
vascularity  of  tlie  eye  is  increased,  a  zone  of  red  vessels 
is  seen  around  the  cornea,  and  the  eye  is  very  intolerant 
of  light.  Generally  all  these  symiDtoms  subside  after  the 
foreign  body  has  been  removed,  whether  it  be  by  tlifi 
surgeon,  or.  as  in  some  cases,  by  the  natural  reparative 
efforts  of  the  eye ;  but  occasionally  the  inflammation  of 
the  cornea  which  the  foreign  body  has  hghted  up  is  severe 
and  difficult  to  arrest,  and  even  when  cured  leaves  behmd 
it  a  nebula  which  impairs  the  vision  of  the  eye. 

Abuasions  of  the  Cornea.— An  abrasion  of  the  cornea 
is  the  forcible  removal  of  a  portion  of  the  epithelium  from 
its  surface.    It  is  always  the  result  of  an  injury. 

S)/?)ip<o))is.— Immediately  after  the  accident  there  is 
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;)iiotopliobia,  great  lachrymation,  and  conjnuctival  red- 
iiess,  with  a  feeling  as  if  a  foreign  body  were  iu  the  eye. 
'On  examination  of  the  eye  before  a  good  light,  the  abra- 
:ion  will  be  recognised  by  the  glistening  facet,  which  will 
eie  seen  at  the  part  where  the  cornea  has  been  dennded  of 
[is  epithelium. 

Pnx/nu^ls. — Favourable  in  a  healthy  person ;  but  in  a 
delicate  or  exhausted  patient,  ulceration  of  the  cornea, 
idffuse  suppurative  corneitis,  and  ultimate  loss  of  the  eye, 
may  be  caused  by  this  apparently  slight  accident.  Abra- 
idons  of  the  cornea  frequently  occur  m  mothers  who  are 
uuckling ;  the  child  unconsciously  claws  at  the  eye,  and 
CKjratches  off  a  little  of  the  epithelium  from  the  cornea. 
Li.8  the  health  of  the  mother  during  lactation  is  often 
eery  unfavourable  for  the  repair  of  injuries,  very  severe 
ihflammation  may  follow,  which  may  lead  to  comj^lete 
e.e.struction  of  the  eye. 

Treafiiieiif. — If  there  is  a  simple  abrasion  of  the  cornea, 
nnd  the  patient  is  seen  soon  after  the  accident,  a  drop  of 
lastor  or  olive  oil,  or  cream  droj^ped  into  the  eye,  will 
ftften  give  temporary  relief,  and  may  be  repeated  every 
ifwo  or  three  hours  for  the  first  day  or  two.  Gently 
dosing  the  eye  and  applying  over  it  a  cotton-wool  com- 
ruress  with  a  single  turn  of  a  soft  roller  will  give  great 
mse,  by  effectually  excluding  the  eye  from  light,  and  by 
nreventing  the  up  and  down  movement  of  the  lid,  which 
jErves  to  irritate  the  abraded  surface.  If  the  eye  is  very 
lainful,  the  baudage  may  be  removed  three  or  four  times 
auring  the  day,  whilst  the  eye  is  bathed  with  hot  water, 
rr  with  a  decoction  of  poppy  heads,  and  two  leeches  may 
ee  applied  to  the  temple.  If  untoward  symptoms  come 
m,  such  as  ulceration  or  abscess  of  the  cornea,  warmth 
bnd  soothing  remedies  are  still  best  suited.  A  warm 
tielladoiina  fomentation  (F.  9)  may  be  used,  frequently 
[applying  it  to  the  eye  with  a  hollow  sponge,  so  as  to 
:-':eam  it,  and  thus  relax  and  soothe  the  inflamed  parts. 
•I  a  addition  to  this,  two  or  three  drops  of  a  solution  of 
:rtrQpine,  gr.  1  ad  aquas  3  1,  may  be  dropped  twice  a  day 
luto  the  eye.  If  the  aqueous  grows  turbid,  and  hypopion 
'  ,)llows,  tapping  the  anterior  chamber  with  a  fine  needle, 
ad  letting  off  the  aqueous,  will  often  do  good,  or  if  there 
i  pus  between  the  lamellee  of  the  cornea,  Samesch's 
'peration,  page  .36,  will  frequently  give  great  relief. 
*  When  abrasions  of  the  cornea  take  on  these  unfavour- 
ble  symptoms,  as  they  frequently  do,  it  is  usually  on 
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Hccount  of  some  condition  of  the  patient's  health  specially 
unfavourable  for  the  repair  of  injuries.    Too  great  pie- 
thora,  anajmia,  a  constitution  broken  by  drmk  and  rough 
living,  or  one  enfeebled  from  some  exhausting  cause,  such 
as  suckling,  may  retard  recovery,  or  induce  symptoms 
dangerous  to  the  eye.    Such  conditions  of  system  must 
regulate  our  constitutional  treatment.    In  the  one  class 
of  cases  moderate  antiphlogistic  treatment  will  be  called 
for,  whilst  in  the  other  the  patient  must  be  propped  up 
by  stimulants,  and  all  irritation  be  allayed  by  sedatives. 
Opiates  in  these  cases  are  of  the  greatest  service,  and  a 
few  minims  of  the  liq.  opii  sedativ.  combined  with  liq. 
cinchonas  given  three  or  four  times  a  day  will  sometimes 
completely  change  the  character  of  the  inflammation,  and 
induce  a  healthy  action  and  a  speedy  recovery.    If  it 
should  be  preferred  to  give  the  opiate  m  one  dose  at  night, 
it  should  be  sufficient  in  quantity  to  produce  sleep,  as  a 
single  moderate  dose  will  excite  rather  thaa  tranquilhze. 

Penetkating  Wounds  of  the  Cornea  and  Sclerotic.-^ 
A  small  incised  woiind  of  either  the  cornea  or  sclerotic, 


FiG.  14. 


aded  none  of  the  other  textures  of  the  eye  are  injured 
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;5  almost  harmless  :  it  rapidly  heals,  and  no  after-iiicon- 
oeaieiice  is  experienced.  We  have  evidence  of  this  in  the 
anmerous  operations  on  the  eye,  and  especially  in  those 
iDr  cataract  and  iridectomy.  Wounds,  however,  which 
pre  produced  by  accident,  are  generally  complicated  by 
itither  contusion,  hasmorrhage,  prolapse  of  the  iris,  lacera- 
idon  of  the  lens  capsiUe,  or  loss  of  vitreous  ;  and  some- 
iiimes  by  all  these  casualties  together.  The  danger  of  a 
aorneal  wound  is  immensely  increased  if  it  should  extend 
into  the  ciliary  region,  as  there  is  then  great  risk  of  the 
tither  eye  becoming  affected  with  sympathetic  oph- 
ihalmia. 

Perforating  wounds  iu  the  sclerotic  are  much  more  fatal 
50  the  eye  than  similar  wounds  in  the  cornea ;  they  are 
iQore  difficult  to  heal,  and  they  will  occasionally  remain 
aatulous,  and  this  especially  if  the  cut  be  in  the  lower 
'Sgion  of  the  eye,  and  there  has  been  a  loss  of  vitreous  at 
me  time  of  the  accident. 

This  occasional  incapacity'  to  unite  is  due  to  the  con- 
nnued  gaping  of  the  wound,  caused  partly  by  the  rigid 
[lap-hke  sclerotic  being  unable  to  adapt  itself  to  the 
Wndden  diminution  of  bulk  induced  by  an  escape  of 
'  itreous  ;  and  partly  also  hy  the  continued  draining  of  the 
itreous  through  the  wound,  which  tends  to  keep  the  cut 
dges  apart  by  preventing  the  eye  from  being  again 
lumped  out  by  an  abundant  secretion  of  aqueous.  If, 
owever,  the  wound  in  the  sclerotic  be  closed  by  a  fine 
nture,  and  the  escape  of  vitreous  be  thus  arrested,  union 
'ill  at  once  take  place. 
The  suture  should  be  of  the  finest  silk,  to  each  end  of 
diich  a  small  needle  should  be  fastened  so  as  to  allow 
f  the  silk  being  drawn  through  each  edge  of  the  wound 
sparately,  and  from  ivithin  outwards. 

General  Treatment. — The  primary  treatment  must  be 
oothing;_  the  patient  should  be  kept  in  a  subdued  light, 
nd  the  injured  eye  should  be  closed,  and  a  compress 
■andage  (F.  3)  apphed  over  the  lids.  Two  or  three 
.•eches  should  be  applied  to  the  temple,  thus  anticipating 
ather  than  waiting  for  any  excessive  action  which  may 
-rise,  and  one  or  two  drops  of  a  solution  of  atropine 
F.  l.j)  should  be  dropped  into  the  eye  twice  a  day,  each 
mie  the  compress  is  readjusted.  After  a  few  days  the 
orepressing  bandage  may  be  discontinued,  and  warm  or 
old  applications  to  the  eye  maybe  substituted  in  ac- 
ordance  with  the  feelings  of  the  patient.  Belladonna 

1  
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may  be  used  either  in  the  form  of  a  cold  lotion  or  a  warm 
I'omeutation. 

The  ConsfUatlonal  Treatment  will  vary  somewhat  with 
the  condition  of  the  patient.  It  must,  however,  be  re- 
membered that  alfectionsof  the  cornea,  even  thoucrh  they 
are  traumatic,  will  not  bear  much  depletion.  The  inflam- 
mation which  follows  such  injuries  is  reparative  in  its 
action,  and  requires  to  be  watched  and  kept  from  ex- 
ceeding its  proper  limits,  rather  thau  that  means  should 
be  taken  completely  to  check  it,  as  the  part  may  perish 
from  a  want  of  vital  action,  as  well  as  from  an  excess  of 
enerwy. 

If  the  patient  is  robust,  a  brisk  purgative  (F.  110— lr2) 
may  be  prescribed,  with  some  saline  or  diaphoretic  medi- 
cine  (P.  63,  64).  A  regular  antiphlogistic  course  is  seldom 
if  ever  required.  A  moderate,  well-regulated  diet,  the 
avoida,nce  of  more  stimulants  than  the  case  demands, 
and  rest  both  to  the  eyes  and  body,  place  the  patient  in 
the  condition  most  favourable  for  recovery.  Pam  in  the 
eye  sufficient  to  prevent  sleep  should  be  relieved  by 
opiates,  taking  care  at  the  same  time  that  there  is  a  re- 
gular daily  action  of  the  bowels. 

In  delicate  and  feeble  patients  it  may  be  necessary  to 
order  from  the  very  commencement  a  Hberal  diet  and  a 
certain  amount  of  stimulants  ;  and  to  ]Dr escribe  tonics, 
such  as  the  mineral  acids  with  cinchona,  or  quinine 
(F.  73,  78),  combining  a  few  minims  of  liq.  opii  with  each 
dose,  to  allay  the  constant  irritability  which  injuries  to 
the  cornea  often  excite  in  such  patients ;  or  the  opiate 
may  be  given  in  one  full  dose  at  bedtime. 

For  wounds  of  the  cornea  complicated  with  prolapse 
of  the  iris,  or  wound  of  the  lens,  see  Articles  Prolapse 
OF  TfiE  Iris,  and  Traumatic  Cataract. 

EOPTUIIE  OF  THE  EyE  TIIKOCGH  THE   ScLEROTIC— ThlS 

is  the  most  severe  injury  that  can  happen  to  the  eye.  I 
either  destroys  the  eye  at  once,  or  else  so  inipairs  it  tha 
it  seldom  suiEciently  recovers  to  be  of  much  service,  it 
is  usually  caused  by  blo^vs  on  the  eye  with  the  hst,  or 
with  some  blunt  or  semi-blunt  instrument,  or  by  the 
patient  falling  and  striking  his  eye  against  some  projectr 
in<T  object.  The  exact  spot  at  which  the  eye  will  burst 
depends  partly  on  the  situation  of  the  point  which  re- 
ceives the  force  of  the  l^low ;  still  the  locality  in  whic^ 
the  ruptnre  takes  place  is  so  frequently  the  same  that  tup 
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oincidence  must  be  due  to  more  thau  mere  accidental 
irircumstances. 

■  The  split  in  the  sclerotic  is  almost  invariably  near  the 
margin  of  the  cornea,  following  somewhat  the  direction 

f  its  curvature,  about  one-sixteenth  to  one-eighth  of  an 
lach  distant  from  it,  and  immediately  anterior  to  the  in- 
!Brtion  of  the  recti  muscles.  The  rent  most  commonly 
tccurs  in  the  horizontal  diameter  and  upper  region  of  the 
fife,  in  a  line  extending  inwards  from  between  the  maro-in 

Fig.  15. 


Fig.  1,0  represents  tlie  appearance  of  an  eye.  wliicli  had 
bbeen  ruptured  through  the  sclerotic— There  was  a  dark 
ccicatrix  in  the  upper  and  inner  region  of  tlie  eye,  marking 
r.the  extent  of  a  rupture  in  the  sclerotic.  The  upper  half  of 
lithe  iris  was  wanting,  having  been  carried  away  by  the  lens 
»which  had  been  extruded  througli  the  rent  in  the  sclerotic 
»at  the  time  of  the  injury. 

t' the  cornea  and  the  superior  rectus,  as  shown  in  Fio-  1  ^, 
h.he  next  most  frequent  site  is  towards  the  inner^side' 
rtitween  the  cornea  and  the  internal  rectus.  It  is  com' 
>riratively  seldom  that  it  occurs  to  the  lower  or  outer  side 
•  the  cornea  If  the  rent  be  either  to  the  inner  or  the 
ititer  side  of  the  cornea,  the  split  is  more  or  less  vertical 
nnis  following  the  curve  of  the  cornea. 
IThe  cornea  itself  may  be,  and  is  frequently,  ruptured 
•  r  blows  on  the  eye  ;  but  the  injury  when  confined  to  the 
r»rnea  is  usuaUy  less  severe  and  the  result  less  disastrous 
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than  when  the  rent  is  through  the  sclerotic.  A  blow  to 
mixture  the  sclerotic  must  be  direct  or  nearly  so,  and  ra- 
llicted  with,  great  force  ;  whereas  a  side  or  glancing  one 
will  split  the  cornea.  .  , 

In  rupture  of  tbe  sclerotic,  the  injury  is  unfortunately 
not  contined  to  the  laceration  only  of  this  coat  Ihe 
force  wliich  is  required  to  produce  it  is  so  great  that  all 
the  tissues  within  the  eye  suffer  more  or  less.  A  portion 
of  the  iris  is  often  prolapsed  through  the  wound  and  m 
some  cases  the  greater  part  or  even  the  whole  of  the  ms 
is  detached  and  shot  out  with  the  lens._  The  lens  is 
usually  dislocated  ;-most  freciuently_  it  is  jerked  out 
through  the  wound,  and  escapes  unnoticed. 

There  is  generally  free  haBUiorrhage  from  the  different 
structures  of  the  eye  involved  in  the  injury.  From  the 
torn  iris  and  ciliary  processes  blood  is  usually  effused 
into  the  anterior  chamber  and  into  the  vitreous  ;  and  from 
the  ruptured  choroidal  vessels  blood  clots  are  formed 
between  the  choroid  and  retina,  and  frequently  also  be- 
tween the  choroid  and  sclerotic.  _  Vitreous  humour  may 
escape  from  the  wound  at  the  time  of  the  accident,  and 
occasionally  in  a  suificient  quantity  to  cause  a  partial 
collapse  of  -the  globe.  +  ^„  „f  +v,o 

Prognosis.-Onv  prognosis  m  cases  of  ^-"P^^yf  ^ 
eye  must  always  be  very  unfavourable;  the  ^ound  is  a 
Sntused  and  lacerated  one-the  most  ^"favourable  for 
primary  uiiion-and  it  is  in  the  cihary  region,  the  part  ot 
the  eye  worst  suited  for  the  reception  of  injuries. 

There  are,  however,  cases  in  wh  ch  a  certain  am^^^^^^^ 
sight  is  regained  after  a  rupture  of  the  globe  thiough  the 
sclerotic  and  in  my  work  on  "  Injuries  of  the  Eye  i  have 
Jecorded  Te  hiJrj  of  patients  who  after  a  rupture  of 
the  globe  and  clislocatio^x  of  the  lens  from  the  ey^^^^^^^ 
recovered  sufficient  sight  to  be  able  to  read  with  a  lens 

^^^^^^^!S\^r.t  is  seen  shortly  after  the 
.acc^drntThidi  has  ruptuied  the  -lerotic  ^t  is  often  dif- 
Wltto  ascertain  the  exact  amount  of  f  amage  the  eye 
has  sustained,  as  the  anterior  cliamber  ^^f  ^  ^^^j^^ 
with  blood,  and  the  deeper  parts  of  the  eye  thus  masked 
from  observation.  In  such  cases  it  is  well  to  watch  the 
patTent  and  to  wait  a  few  days  before  deciding  on  the; 
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;-.ltiniate  course  to  be  adopted.  Two  or  three  leeches  should 
:i  applied  to  the  temple  of  the  injured  side,  and  repeated 
1 1  twelve  or  twenty-four  hours  if  the  eye  is  very  painful, 
ooothing  applications  aflbrd  the  greatest  relief,  and  a 
..ouble  fold  of  linen  wet  with  the  opium  or  the  belladonna 
itition  (F.  3i:t,  42)  may  be  laid  over  the  closed  lids.  If  the 
!(re  progresses  favourably,  towards  the  end  of  the  week 
me  blood  in  the  anterior  chamber  will  have  been  suffi- 
eently  absorbed  to  allow  of  a  more  accurate  examination 
jEing  made.  The  patient,  though  unable  to  discern 
)j)jects,  ought  now  to  have  a  fair  perception  of  light ; 
ailing  to  possess  this,  a  very  unfavourable  prognosis  must 
a  formed. 

.  If  after  a  fair  trial  of  treatment  the  eye  is  found  to  be 
preparably  destroyed  for  all  purposes  of  vision,  my  own 
eeling  is,  that  it  is  by  far  the  safest  and  wisest  plan  to 
tcmove  it ;  a  long  period  of  certain  anxiety  will  be  thus 
med;  all  further  suflFeriug  will  be  ended,  and  the  safety 
'•"the  other  eye  will  be  secm-ed. 

There  are,  however,  certain  cases  of  rupture  of  the 
aobe  in  which  the  injury  has  been  so  extensive  that  the 
fe  has  been  manifestly  destroyed  at  the  time  of  the  ac- 
ident.  A  severe  rent  in  the  sclerotic  or  cornea,  with  ex- 
nusion  of  the  lens,  and  a  portion  of  the  iris  and  choroid, 
ggether  perhaps  with  a  collapsed  or  softened  state  of  the 
oobe  from  a  loss  of  vitreous,  would  render  any  attempt 

I  preserve  the  eye  not  only  futile  but  trifling.  After 
lach  an  injury  the  only  proper  treatment  is  at  once  to 
ccise  the  globe. 

J  Sclerotomy.— This  operation  was  originated  by  Dr.  De 
pecker,  of  Paris,  as  a  substitute  for  iridectomy  for  the 
bhef  of  glaucoma.    He  recommends  the  operation— 
11.  In  cases  of  absolute  glaucoma  with  atrophy  of  the 

1S.S. 

22.  In  the  ha3morrhagic  forms  of  glaucoma. 
•!3.  In  every  case  of  chronic  glaucoma.  • 
U.  In  cases  of  irritative  glaucoma,  in  which  well-marked 
yyosis  is  produced  by  eserine. 

IHe  performs  the  operation  as  follows  :— The  lids  being 
i<parated  by  a  spring  speculum,  and  the  eye  steadied  with 
|«;pair  of  forceps,  "  a  Graefe's  cataract  knife  should  pene- 
itate  the  sclerotic  very  i^recisely  at  a  distance  of  one 
ilkmetre  from  the  clear  cornea,  and  then,  the  blade  being 
Ad  perfectly  parallel  to  the  plane  of  the  iris,  it  should 
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l.e  passed  very  wlowly  in  front  of  the  latter,  so  that  the 
counterpunctiu-e  may  fall  also  exactly  at  a  distance  of  one 
m!Ui.mhtre  from  the  internal  border  of  the  cornea,    it  the 
blade  be  not  held  qnite  parallel  with  the  plane  of  the  ins, 
there  is  danger  that  it  may  pass  through  the  cornea,  and 
that  the  sclerotomy  may  be  but  half-performed  ;  or  if  it 
be  directed  too  deeply,  it  may  come  out  through  the 
sclerotic  at  an  exaggerated  distance  from  the  corne^,  may 
wound  the  ciliary  body,  and  may  provoke  troublesome 
hasmorrhage  and  irritative  symptoms  of  an  alarming  kmd. 
A  complete  curative  effect  should  not  he  expected  from 
sclerotomy  nnless  it  is  performed  stnctly  lege  art  is  ;  and, 
n  order  that  this  may  be,  it  is  necessary  that  the  operator 
should  have  the  proceeding  at  his  fingers    ends,  ihe 
section  should  be  made  by  slow  sawing  movements,  leaving 
exactly  one-third  of  the  flap  undivided."    He  further 
says    "I  do  not  confine  myself  strictly  to  the  .formation 
of  a  fiap  two  .mnimetres  high,  of  which  the  middle  third 
is  left  tmdivided,  but,  especially  if  the  depth  of  the^  ante- 
5oi  chamber  permit  it,  I  form  a  fiap  of  from  three  to  four 
millimetres  high.'  * 

SAECOMii  OF  THE  CoKNEA  AND  ScLEKOTic  is  a  rare 
afi:ectlon  I?  nsually  commences  as  a  sma  1  warty  mass 
If+W  mar<Tiu  of  the  cornea.  At  first,  it  may  remain 
"imoststSiSaV.  but,  after  a  time,  it  nsnally  takes. on 
ipid  giwth  aiid  compels  the  patient  f.o  -ek  acW 
lapiu  g  warty    tumours    bleed,   and  the 

hSmS^gS  rec^rso^fteZ  and  to  such  an.  extent,  as  1. 
,tq^^oer  life    They  are  sometimes  very  painful. 

The^m-oanosiB  is  very  unfavourable:  if  excised,  they 
1     !tCaTiaBlyrecunand  if  allowed  to  remain,  they 
Tl  iliXinfect  other  and  distant  organs.    In  three 
will  P^oo-^^'^l^^^^^^^^        ^^der  my  notice,  the  growth  was 
'^'■'^d  but  it  soon  Returned,  an^  in  each,  the  eye  had 
excised  gloved.    In  one  of  these  cases.,  the 

ultimately  to  be  retno^^^  ^^^.^  Exammed 

'^"^:rthe  ScZcope  the  structure  of  these  tumours  r 
l^vat  of*^e  iirnd  and  spindle-celled  Sarcomas.  ^ 
t.Tntment  -li  the  patient  is  seen .  early,  when  the 
Ti  --'^^'.'''.'f ., ,f„iicv  and  very  small.it  may  be  excised; 

MechcalJournol,  Nov.  22,  1879. 
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umce  for  the  patient.  If  the  growth  is  large  when  first 
■ea  by  the  surgeon,  the  eye  should  be  removed. 


Fio.  16. 


'  The  woodcut  Fig.  16  represents  an  eye  with  a  warty 
larcoma,  which  I  removed  from  a  patient  ast.  62.  He 
luffered  from  excessive  pain,  and  frequent  hasmorrhages 
trom  the  tumour.  The  case  is  re23orted  in  the  Patho- 
logical Transactions,"  vol.  xxvi.  p.  179. 


CHAPTER  III. 

DISEASES  OF  THE  IRIS  AND  VITREOUS  HUMOUR. 

RRiTis,  or  Inflammation  of  the  iris,  may  be  a  frimary 
idsease,  or  it  may  be  secondary  to  an  inflammation  of  one 
nr  other  of  the  coats  of  the  eye. 

Primary  iritis  may  arise— 1.  From  some  constitutional 
mint,  as  syphilis,  rheumatism,  or  gout.  2.  From  sudden 
Exposure  to  cold.  3.  From  an  injury  to  the  eye,  which 
imay  be  either  mechanical  or  chemical,  and  to  this  form 
tbhe  term  traumatic  is  apjDlied. 

Secondary  Iritis  is  caused  by  the  extension  of  an  inflam- 
imation  from  one  of  the  tissues  of  the  eye  with  which  the 
nris  is  connected,  as  in  corneo-iritis,  and  choroido-iritis ; 
hihe  first  word  in  each  name  indicating  the  site  in  which 
hihe  disease  commenced.  Primary  iritis  may  also  in  its 
u;um  implicate  secondarily  the  neighbouring  structures ; 
:tthus,  we  have  irido-cycliti's  and  irido-choroiditis.  In  the 
lorst-mentioned  case,  the  ciliary  bodv  has  become  secon- 
Idarily  mvolved  ;  and,  in  the  second,"  the  choroid.  Some 
lauthors  have  classified  iritis  in  accordance  with  the  in- 
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flammatory  exudation  wliich  is  supposed  to  characterize 
each  form  of  the  disease,  and  have  described  iritis  as 
plastic,  serous,  and  suppurative.  It  should,  however,  be 
remembered  that  iritis  is  seldom  either  solely  plastic, 
serous,  or  suppurative ;  in  rheumatic  and  syphilitic  iritis 
we  have  effusions  both  of  serum  and  lymph;  and  trau- 
matic iritis  is  often  at  first  serous  and  afterwards  suppu- 
rative. I  prefer,  therefore,  where  it  is  practicable°  to 
prefix  to  the  term  iritis  the  name  of  its  exciting  cauKe.  as 
it  indicates  the  course  of  treatment  to  be  adopted.  I  shall 
descrilje,  therefore,  in  sections,  the  following  varietie.-^  of 
the  disease,  and  shall  point  out  the  peculiarity  of  the 
inflammatory  exudations  in  each. 

1.  Syphilitic  ^ 

2.  Rheumatic  and  gouty 

3.  Serous     _  I  Iritis. 

4.  Suppurative 

5.  Traumatic  > 

Iritis  may  be  either  acute  or  chronic ;  but  whichever  it 
is,  its  symptoms  and  progress  are  modified  by  the  cause 
which  produced  it. 

Genekal  Symptoms  of  Iritis.— The  aqueous  becomes 
yellow  and  serous,  and  as  the  disease  advances  it  fre- 
quently grows  turbid  from  flocculi  of  lymph  or  pus  which 
will  sometimes  sink  to  the  bottom  of  the  anterior  cham- . 
ber,  forming  hypopion.     _  j-        i  v 

The  iris  loses  its  striated  appearance  from  lymph 
effused  on  its  surface  and  into  its  texture;  its  colour 
becomes  consequently  changed,  and  its  brilliancy  is 
dulled  A  blue  or  a  grey  ins  assumes  a  greenish  liue, 
and  the  darker  irides  grow  of  a  rusty  or  brownish  red 
The  chano-e  of  colour  of  the  iris  at  the  commencement  ot 
the  attack  is  often  more  apparent  than  real,  and  is  due  to 
the  iris  being  seen  through  a  yellow  serous  aqueous, 
which  imparts  to  a  blue  or  a  grey  ins  a  greenish  tmge. 
but  in  the  more  advanced  stages  the  altered  colour  and 
loss  of  striation  are  dependent  on  fibnuons  eiiusiou. 

The  VW^  is  contracted  and  sluggish  in  its  action,  and 
the  pupillary  margin  soon  contracts  adhesions  to  the 
capsule  of  the  lens,  at  first  only  at  points,  so  that  when 
dilated  with  atropine,  the  unattached  parts  only  being 
acted  on,  the  pupil  assumes  a  jagged  irregular  outline. 
But  if  the  disease  be  unarrested  by  treatment,  the  whole 
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'upillary  margin  becomes  sealed  to  the  lens  capsule 
orming  what  is  termed  complete  synechia;  and  so  firm 
s  the  bond  of  adhesion  that  atropine  will  frequently  fail 
o  dilate  any  portion  of  the  pupil.  The  disease  still  pro- 
:ressing,  lymph  is  efPused  on  the  capsule  of  the  lens 
vithin  the  pu23illary  sjDace. 

The  Vai-cularifij  of  the  Eye  in  Iritis. — The  conjunc- 
ival  surface  is  generally  suffused,  and  in  some  cases  there 

great  redness  with  slight  cedema ;  but  the  chief  seat  of 
he  increased  vascularity  is  in  the  ciliary  vessels,  which 
re  seen  as  a  red  zone  around  the  cornea.  This  vascular 
mg  is  one  of  the  early  symptoms  of  iritis,  and  one  of  the 
lost  constant. 

In  severe  cases  the  increased  vascularity  of  the  iris  is 
n  great  that  distended  varicose  vessels  may  be  often 
■en  with  the  unaided  eye  coursing  along  the  surface  of 
iie  iris. 

The  impairment  of  vision  is  always  considerable,  and  it 
icreases  as  the  disease  advances.  It  is  due  to  the  fol- 
>wing  causes— the  turbid  aqueous,  the  lymph  on  the 
ipsule  of  the  lens  in  the  pupillary  area,  and  frequently 
•Iso  to  the  impaired  power  of  accommodation  caused  by 
D^extension  of  the  inflammation  to  the  ciliary  body. 

The_  degree^  of  pcdn  in  iritis  is  very  variable  :  in  some 
ises  it  IS  slight,  whilst  in  others  it  is  most  acute,  and 
)rms  one  of  the  prominent  symptoms.  The  pain  is  of  a 
euralgic  character— in  the  eye,  around  the  brow  ex- 
mding  upwards  over  the  side  of  the  head,  and  down- 
ards  along  one  side  of  the  nose.  In  syphilitic  iritis  the 
an  IS  usually  slight,  whilst  in  the  rheumatic  form  it  is 
:ten  very  intense. 

Intolerance  of  light  is  not  as  a  rule  a  marked  symijtom 
iritis.  There  is  generally  some  photophobia,  but  it  is 
•Idom  that  it  amounts  to  the  intense  dread  of  lio-ht  which 
witnessed  in  some  of  the  affections  of  the  cornea.  To 
lis,  however,  there  are  occasional  excejitions ;  and  in  a  few 
ises  of  rheumatic  and  traumatic  iritis  I  have  seen  as  much 
Jotophobia  as  is  met  with  in  the  most  acute  corneitis 
in  mtis  there  is  a  strong  tendency  to  recurrence.  An 
'e  which  has  once  suffered  is  rendered  specially  liable  to 
lother  attack,  and  this  is  peculiarly  the  case  in  the 
'■'umatic  form  of  the  disease.  So  frequent,  indeed  are 
^  recurrences  of  this  variety  of  iritis,  that  by  some  it  is 
iignated  by  the  special  name  of  recurrent  iritis  Such 
the  general  symptoms  of  iritis ;  but  any  one  of  theiu 
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may  be  modified  by  the  cause  wbicb  bas  given  rise  to  the 
disease.  I  will  uow  brielly  cousider  some  of  the  charac- 
teristic and  diagnostic  symptoms  of  the  special  forms  ot 
iritis  already  mentioned  at  page  82. 

Syphilitic  Iritis  usually  first   appears  diiring  the 
secondary  eruption,  or  just  as  it  is  begmnmg  to  fade,  it 
is  characterized  by  a  peculiar  tendency  to  the  rapid  effu- 
sion of  lymph,  which,  if  not  arrested  by  appropriate 
treatment,  soon  leads  to  permanent  damage  ol  the  eye 
The  effusion  of  lymph  is  often  so  copious  that  nodules  ot 
it  as  large  as  miUet  seeds  will  be  seen  along  the  margin 
of  the  iris,  and  sometimes  the  deposits  are  m  single 
isolated  patches  of  a  greater  size.    I  have  seen  a  third  of 
the  iris  covered  with  one  solid  mass  of  lymph  and  the 
pupil  completely  occluded  by  it.    I  have  never  known  a 
case  of  syphilitic  iritis  go  on  to  suppuration,    fhe  pam 
and  dread  of  light  are  not  usually  marked  symptoms,  and 
certainly  are  not  so  severe  as  is  commonly  found  m  tlie 
rheumatic  form  of  the  disease.  , 

Treatment  of  Syi^vmie  Ir/Z/s.-Mercury  is  here  impe- 
ratively called  for.  It  should  be  given  m  doses  sufliciently 
large  and  frequent  to  bring  the  patient  quickly  under  its 
influence,  but  as  soon  as  the  gums  begin  to  grow  tender 
and  spongy,  the  quantity  should  be  diminished  so  as  to 
avoid  ^anfthing  like  profuse  saUvation     A  piece  the  si.e 
of  a  nut  of  the  unguent,  hydrarg.  may  be  rnbbed  mto  the 
axilla  night  and  morning;  or  a  piU  ^^'^^  "^^^^^f^^^J 
OTDium  (F.  116)  may  be  given  twice  a  day.    If  the  patient 
L?^  feeble,  quinine  may%e  prescribed  at  the  same  time 
and  this  may  be  conveniently  ordered  m  a  pill  oi  mixture 
(F  77)  during  the  day,  whilst  the  mercurid  luuuction  is 
us;d  night  and  morning.    If  the  patient  has  alreadv  been 
salivated  before  he  first  comes  under  treatment,  the  iodide 
of  potassium  mixture  (F.  89)  should  be  given,  and  a  slight 
meSial  actio,  may  be  kept  up  by  a  httle  of  the  ungue^^ 
hydrarg.  c.  belladonna  (F.  123)  being_  rubbed  into  the 
brow  and  temple,  and  allowed  to  remain  on  aurmg  the 
day    or,  if  the  patient  can  bear  it,  pil.  hydi-arg.  sub- 
So'rid  comp   gr.  5  may  be  ordered  every  other  night. 
S  and  iSes'sness  sho'ukl  be  relieved  by  -l-ated  doses 
of  opium.    Half  a  grain  of  the  extract  of .  OP^"^^  "^^J^^^ 
ordered  every  four  or  six  hours  as  required,    it  otten 
lems  to  Ixeroise  a  marked  beneficial  influence  in  cou- 
SroiSng  the  inflammation.    When  aU  the  eflused  lymph 
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IS  been  absorbed,  and  the  iritis  has  nearly  siibsided,  tlie 
lercurial  medicines  shoiild  be  omitted,  bnt  the  iodide  of 
(itassium  shoiUd  be  continned  for  two  or  three  months, 
ouibined  with  a  bitter  tonic,  or  if  the  patient  is  anasmic, 
/ith  some  preparation  of  iron  (F.  90).  If  the  iritis  recur 
fter  some  months,  or  if  it  assume  a  chronic  form,  a 
lixtiu'e  of  the  jDerciiloride  of  mercury  with  the  iodide  of 
otassium  (F.  96)  will  be  often  found  of  great  service, 
atropine  is  essential  in  the  treatment  of  every  form  of 
■itis,  and  should  be  ordered  at  the  very  commencement 
f  the  attack,  and  persevered  in  during  its  continuance. 
^  solution  of  the  strength  of  gr.  2  ad  ac^uas  5  1  should  be 
ropped  into  the  eye  twice  or  three  times  a  day.  The 
■bject  is  to  keep  the  pupil  dilated,  and  by  so  doing  to  tear 
hrough  any  adhesions  which  may  have  formed  between 
t  and  the  lens  capsule.  It  also  allays  irritation,  and  by 
laralysing  the  accommodative  power  jjlaces  the  eye  in  a 
tate  of  rest.  When  the  atropine  fails  to  give  ease,  or 
cts  as  it  does  in  exceptional  cases  as  an  irritant,  the  bel- 
adonna  lotion  (F.  o9)  may  be  substituted. 

If,  however,  the  puioil  should  become  closed  by  the 
ffusion  of  lymph  on  to  the  pupillary  area  of  the  lens 
apsule,  and  by  jjosterior  synechias,  an  iridectomy  should 
le  performed  when  the  eye  is  free  from  inflammation,  for 
he  purpose  of  making  an  artificial  puijil,  and  for  pre- 
senting the  recurrence  of  the  iritis. 


Rheumatic  Ikitis  is  chiefly  a  serous  inflammation ; 
iome  lymph  is  effused,  sufficient  to  cause  tags  of  adhesion 
letween  the  iris  and  lens  capsule,  or  even  in  severe  cases 
:-o  produce  a  complete  closure  of  the  pupil ;  but  it  is  not 
poured  out  as  in  the  syphilitic  form  in  quantities  to 
lie  easily  seen  on  the  surface  of  the  iris  with  the  naked 
iye.  The  aciueous  is  yellow  and  serous.  The  apparent 
ihange  of  colour  in  the  iris  in  rheumatic  ii'itis  is  often 
mainly  due  to  the  yellow  aqueous  through  which  it  is 
seen.  I  have  frequently  noticed  the  greenish-coloured  iris 
it  once  restored  to  its  normal  grey  or  blue,  when  the 
yellow  aqueous  escaped,  either  from  a  puncture  in  para- 
centesis of  the  cornea,  or  in  the  operation  of  iridectomy. 
Rheumatic  iritis  is  often  associated  with  rheumatism 
elsewhere,  such  as  pains  in  the  limbs  or  joints;  or  the 
patient  has  suffered  previously  from  rheumatic  fever.  In 
some  cases  where  there  are  frec[uent  recurrences  of  ii-itis, 
the  patient  is  never  completely  free  from  rheumatic  pains; 
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if  the  limbs  and  the  joints  are  exempt,  the  soles  of  the 
feet  or  the  heels  are  tender. 

Rheumatic  iritis  is  vei-.y  recurrent,  and  although  the 
eye  may  recover  from  each  attack,  yet  fresh  traces  of  the 
disease  are  each  time  left,  which  greatly  cripple  if  they 
do  not  eventually  destroy  the  eye.  The  pain  is  severe  and 
neuralgic,  and  sometimes  very  intense.  There  is  also 
frequently  a  great  dread  of  light,  which  is  often  quite  out 
of  proportion  to  the  severity  of  the  attack.  I  have  had 
patients  with  rheumatic  iritis  suffer  such  intense  photo- 
phobia that  they  were  unable  to  tolerate  a  ray  of  light  m 
their  room,  and  for  a  time  lived  in  absolute  darkness. 
This  excessive  dread  of  hght  is  however  exceptional. 

Gonorrhoeal  rheumatism  is  often  followed  by  a  serous 
iritis  of  a  very  recurrent  nature,  and  in  no  way  differing 
from  the  ordinary  rheumatic  type  of  the  disease.  In  one 
patient  who  was  under  my  care,  the  recurrence  of  the 
iritis  was  usually  preceded  by  a  return  of  the  urethral  dis- 
charge, which  lasted  for  a  few  days  and  then  disappeared. 

Gouty  Iritis.— Mr.  Jonathan  Hutchinson  has  described 
a  form  of  iritis  which  he  has  noticed  in  the  children  of 
gouty  parents.    He  says  :  "  Its  subjects  are  usually  the 
immediate  offspring  of  those  who  have  suffered  h-ora  true 
gout.    The  iritis  occurs  at  an  early  age,  and  differs  troni 
the  other  forms  of  arthritic  iritis  in  being  insidious  and 
persistent  rather  than  paroxysmal.    Without  any  attack 
of  acute  inflammation,  adhesions  quietly  form  between 
the  iris  and  the  capsule  of  the  lens.    These  gradually  in- 
crease in  number,  the  pupil  first  becomes  exchided  and 
afterwards  occluded,  and,  as  a  last  stage,  effusion  behind 
the  iris  completes  the  disorganization  of  the  eye.    i  liave 
as  yet  observed  it  pass  onto  complete  destruction  ot  sigJit 
in  only  a  single  instance.    In  the  latter  stages  I  beheye 
that  opacities  in  the  vitreous  usually  form,  but,  owing  to 
the  blocking  up  of  the  pupil,  it  is  not  always  easy  to 
demonstrate  them.     The  malady  m  question  usually 
begins  in  but  one  eye,  and  advances  to  almost  entire  loss 
of  sight  in  it  before  attacking  the  other.  Ultimately, 
however,  I  believe  that  both  are  f^ost  always  affected 
Although  I  wish  to  assert  strougly  that  it  differs  from 
all  the  common  types  of  arthritic  iritis  m  leaving  no 
paroxysms,  and  in  being  insidious  and  for  the  i^ost  Part 
painless,  I  by  no  means  intend  to  deny  that  it       able  to 
exacerbations  and  periods  of  unprovemeut.    Thus,  the 
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atient  will  usually  complain  that  the  eye  feels  hot  and 
iicomfortablc  at  the  time  that  the  adhesions  are  foi-ming, 
iid  sometimes  there  may  be  a  slight  and  trausitoiy  con- 
estion  of  the  conjunctiva.  These  symptoms  of  inflam- 
lation  are  comparatively  rather  than  absolutely  absent, 
have  thus  far  found  the  disease  remarkably  intractable 
uder  treatment."* 

Trflfi/jnejii.— Rheumatic  and  gouty  iritis  do  not  require 
le  active  mercurial  treatment  recommended  for  the  syphi- 
tic  form  of  the  disease.  Iodide  of  potassium  in  small 
OSes  combined  with  the  bicarbonate  of  potash  (F.  89) 
lay  be  given  during  the  day,  and  at  night  a  pill  with 
ilomel  gr.  1,  pulv.  ipecac,  comp.  gr.  5;  or  the  ungiient. 
ydrarg.  c.  belladonna  (F.  123)  may  be  rubbed  daily  into 
le  temple.  In  some  cases  this  treatment  will  fail  to 
ive  any  relief,  and  quinine  in  2  gi-ain  doses  may  then  be 
I'Jered  with  great  benefit ;  or  the  quinine  may  be  com- 
ined  with  the  tinct.  ferri  perchlorid.  (P.  79).  When  there 
:  great  photophobia  and  pain  in  the  eye,  the  quinine,  or 
uinine  and  iron  treatment,  together  with  a  mild  mer- 
irial  inunction  into  the  temple,  will  be  found  most  use- 
d;  to  relieve  the  pain  a  fourth  or  a  third  of  a  grain 
F  the  acetate  of  morphia  (F.  29)  may  be  injected  sub- 
utaneously  into  the  arm,  or  half  a  grain  of  the  extract 
f  opium  may  be  given  every  four  or  six  hours.  Turpen- 
me  has  been  jorescribed  with  advantage  in  obstinate  cases 
f  non-syiMlitic  iritis.  The  ol.  terebinth,  may  be  ordered 
I  small  and  repeated  doses  as  in  (F.  TOO)  ;  or  the  Chian 
urpentine  may  be  given  in  5  grain  doses  three  times  a 
ay.  During  the  whole  of  the  attack  of  iritis  the  pupil 
liould  be  kept  dilated  either  by  means  of  atropine,  or 
.'ith  the  belladonna  lotion  (F.  39). 

If  the  pupil  should  become  partially  or  completely 
losed  by  adhesious  between  the  pupillary  border  of  the 
ris  and  the  lens  capsule  an  iridectomy  should  be  per- 
ormed.  The  removal  of  the  portion  of  iris  tends  to 
>revent  a  recurrence  of  the  iritis,  and  in  cases  where  there 
H  complete  occlusion  of  the  pnpil,  it  greatly  improves  the 
ight.  The  time  for  the  operation  shotild  be  in  the  in- 
I'rval  between  the  recurrences  of  the  iritia  when  the  eve 
s  quiet. 

Sekous  Iritis — Aquo-capstditis — Keratitis  punctata — 


*  Lancet,  Jiin.  1,  1873,  p.  1. 
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comes  on  frequently  without  any  apparent  cause,  and  is 
most  commonly  seen  in  young  people,  and  in  those  who 
present  either  the  markings  of  the  teeth  or  the  creasmgs 
a.bout  the  mouth  which  point  to  some  hereditary  tamt  of 
syphilis.  It  is  characterized  by  an  increased  secretion  of 
the  aqueous,  which  is  usually  somewhat  turbid,  and  by 
small  punctated  opacities  on  the  posterior  surface  of 
the  cornea.  These  opacities  are  caused  by  a  deposit 
of  small  conical  masses  of  lymph  from  the  aqueous 
humour. 

Symptoms  — Tlif^nsed  haziness  of  the  cornea  with  small 
dotted  opacities  on  its  posterior  surface.  The  anterior 
chamber  is  deepened  from  an  increased  secretion  of 
aqueous,  which  is  serous  and  slightly  turbid.  The  ins  is  a 
little  discoloured  from  being  viewed  through  a  yeUowish 
medium,  and  the  pupil  is  either  of  about  its  normal  size 
or  slio-htly  dilated.  In  this  respect  serous  iritis  shows  a 
marked  difference  from  all  the  other  forms  of  inflamma- 
tion of  the  iris,  and  it  is  to  be  attributed  to  the  increased 
tension  which  is  so  often  met  with  in  this  affection  and 
also  to  its  being  frequently  associated  with  disease  ot  the 
deeper  structures  of  the  eye.  There  is  increased  vascu- 
larity, especially  in  the  cihary  region.  Occasionally  there 
is  much  pain,  dread  of  hght,  and  lachrymation,  but  these 
are  by  no  means  constant  symptoms,  as  m  some  patients 
they  are  excessive,  whilst  in  others  one  or  all  may  be 
almost  wanting,  rxi    •  ti„ 

Treatment  of  Serous  Iritis.— SmaXl  doses  of  the  iodide 
of  potassium  combined  with  iron  (F.  90),  or  with  a_  bitter 
tonic  (F.  89),  may  be  prescribed ;  or  if  the  patient  is  very 
feeble  quinine  with  iron  (F.  78),  or  the  mineral  acids 
with  bark  (F.  73)  will  be  better  suited.  In  ?liild-i^'\the 
svrup  of  the  iodide  or  compound  phosphate  ot  iron  (Jr .  IM, 
14->)  will  be  often  found  beneficial,  with  small  alternate 
doses  of  the  hvdrarg.  cum  creta  cum  rheo  once  or  twice  a 
week.  The  pupil  should  be  kept  under  the  influence  of 
atropine,  and  the  eyes  frequently  bathed  with  the  bella- 
donna lotion.  The  internal  administration  of  mercm-y 
except  in  occasional  alterative  doses,  is  prejudicial.  It  the 
eye  Should  become  glaucomatous,  an  iridectomy  should 
be  performed. 

Suppurative  Iritis  is  generally  consequent  on  an  in- 
iuiy  or  it  may  follow  an  operation  on  the  eye.  but  it  may 
1  J  occur  without  any  very  apparent  cause  m  patients 
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Irho  are  in  a  low  state  of  health.  The  disease  is  charac- 
!  prized  by  a  rapid  inflammatory  exudation  which  soon 
Ua  the  pupil.  The  iris  at  first  appears  hazy,  and  the 
Uirkings  of  it  indistinct  or  lost;  its  surface  then  becomes 
i  artialiy  or  entirely  coated  with  a  film  of  puro-lymph. 
'articles  of  lymph  and  pus  gravitate  to  the  bottom  of  the 
uterior  chamber,  and  constitute  the  condition  known 
s  hypojjiou.  Up  to  this  stage  the  cornea  will  often  con- 
uue  clear  and  bright,  and  if  the  iritis  be  now  arrested, 
le  eye  may  recover,  but  the  pupil  will  be  closed  by  ad- 
esions  to  the  capsule  of  the  lens,  and  by  a  false  mem- 
rane.  Unfortunately  the  disease  usually  progresses,  the 
:irnea  next  grows  steamy  and  dull,  it  then  ulcerates  in 
art,  pus  is  effused  between  its  laminas,  and  onyx  is 
irmed  ;  perforation  will  follow,  and  the  eye  will  be  pro- 
ably,  for  all  useful  purposes,  lost.  (For  treatment,  see 
'kaumatic  Iritis,  next  Section.) 

Tkaumatic  Iritis  is  due  to  an  injury,  generally  a 
eenetrating  wound,  of  the  eye  which  has  involved  either 
ihe  iris,  or  the  lens,  or  both.  It  is  most  apt  to  follow 
rWien  the  iris  is  either  contused  or  lacerated,  or  partially 
bfcrangled,  as  in  cases  of  prolapse. 

"Wounds  of  the  lens  are  peciiliarly  apt  to  cause  iritis  ; 
ide  lens  swelling  from  the  imbibition  of  tlie  aqueous 
presses  on  the  back  or  uveal  surface  of  the  iris,  and  acts 
88  a  most  powerful  irritant.  We  have  illustrations  of  this 
occasionally  after  needle  operations  for  soft  cataract,  or 
ftfter  the  extraction  of  hard  cataracts,  when  fragments 
ff  cortical  matter  remain  after  the  lens  has  been  taken 
wway. 

Traumatic  iritis  may  occur  in  two  forms — the  acute 
imd  chronic. 

The  acute  usually  comes  on  within  the  first  four  or  five 
lays  after  the  injury,  and  is  ushered  in  with  oedema  of 
h'he  fids  and  ehemosis  of  the  conj  unctiva.  The  inflamma- 
idon  may  be  idastic,  producing  a  rapid  exudation  of 
lymph  into  the  pupil  and  on  to  the  surface  of  the  iris, 
■mut  more  frequently  it  is  suppurative  (see  preceding 
■oection,  p.  88). 

Acute  traumatic  iritis  may  terminate  in  three  ways : — 
.  Under  suitable  treatment  the  eye  may  recover;  but 
',s  the  result  of  the  inflammation,  there  will  probably 
'  remain  a  more  or  less  complete  closure  of  the  pupil  from 

false  membrane,  with  adhesions  of  tlie  pupillary  border 
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of  the  iris  to  the  lens  capsule.  2.  The  acute  symptoms 
may  gradually  subside,  and  then  become  chronic.  8.  The 
eye  may  be  destroyed  by  an  extension  of  the  inilammation 
to  the  cornea,  or  to  the  deeper  structures— the  choroid 
and  retina. 

Tha  chronic  form  usually  commences  from  one  to  three 
weeks  after  an  injury.  It  is  frequently  seen  after  opera- 
tions for  the  extraction  of  cataract,  and  especially  if  the 
iris  has  been  much  pressed  upon  in  the  passage  of  the 
lens  from  the  eye.  It  is  always  accompanied  with 
photophobia  and'lachrymation,  and  the  edges  of  the  lids 
often  become  puffy,  thickened,  and  excoriated.  _  The 
aqueous  becomes  serous  and  the  striatiou  of  the  ii-is  m- 
distinct.  The  pupil  is  but  slightly  and  irregularly  acted 
on  by  atropine,  and  there  is  a  slow  dull  pam  m  the  eye. 
This  chronic  condition  will  last  frequently  many  weeks, 
and  it  yields  but  slowly  to  treatment. 

Treatment.— In  traumatic  iritis  mercury  is  seldom 
required,  and  in  the  early  stages  should  not  be  pre- 
scribed.   The  iritis  is  due  to  an  injury,  and  time  and  rest 
must  be  given  to  allow  the  eye  to  recover  from  the 
mischief  it  has  sustained.    Soothing  apphcations  to  the 
eye  are  beneticial.  The  solution  of  atropine  (F.  15)  should 
be  dropped  into  the  eye  two  or  three  times  daily,  and  a 
fold  of  linen  wet  with  the  belladonna  lotion  (F.  39)  may 
be  laid  over  the  closed  lids.    If  there  be  much  pain,  two 
or  three  leeches  should  be  appUed  to  the  temple,  and 
these  may  be  repeated  if  necessary.    The  bowels  should 
be  freely  acted  on  by  a  mild  purgative,  and  it  there  be 
much  constitutional  irritation,  an  effervescing  or  salme 
mixture  (F.  64,  66)  may  be  given  during  the  day,  and  an 
opiate  at  night  to  relieve  pain.    After  the  hrst  acute 
symptoms  have  passed  away,  the  patient  will  generally  be 
benefited  by  the  mineral  acids  with  bark  (F.  73).    it  the 
iritis  should  become  chronic,  a  slight  mercurial  inunction 
into  the  temple  will  sometimes  aflbrd  rehef.    if  tlie  intis 
be  snvpurative,  and  there  is  hypopiou,  warm  applications 
\vill  afford  the  greatest  comfort,  and  the  fotus  belladonnae 
(F  9)  or  fotus  papaveris  (F.  10)  may  be  ordered,    ^^  hen 
there  is  hypopion  and  great  pam,  paracentesis  ot  tlie 
cornea  will  often  be  found  very  beneficial. 

Cysts  or  the  Iris  usually  occur  after  an  injury  to  the 
eye,  generally  a  penetrating  wound,  from  which  the  ins 
has  suffered  either  by  prolapse  or  puncture;  but  they  are 
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.-asionally  met  witli  in  eyes  where  no  assignable  cause 
■  their  origin  can  he  traced.  They  are  round  or  oval 
shape,  and  generally  filled  with  a  transparent  fluid, 
though  apparently  on  the  surface  of  the  iris,  yet  they 
0  developed  in  its  siibstance  between  the  anterior  or 
..iscnlar,  and  the  posterior  or  uveal  layer  of  the  iris, 
r.  Bowman,  in  his  "  Lectures  on  the  Eye,"*  says,  "  It  is 
ideut  in  this  disease  that  the  miiscular  tissue  of  the 
s  is  expanded  over  the  fluid  ;"  and  further  on,  "  that  the 
ea  (which  is  always  dark)  is  not  protruded  with  the 
ascular  tissue,  but  separated  and  thrown  jjosteriorly ; 
f  if  it  were  in  front  of  the  fluid  of  the  vesicle,  its  pig- 
.^nt  would  be  obvious  enough  in  the  attenuated  tissue, 
lereas  it  is  not  visible  there."' 

In  a  case  vvhich  came  under  the  care  of  Mr.  Hulte,  the 
st  was  pedunculated,  and  he  succeeded  in  removing  it 
tire.  In  the  microscopical  examination  which  he  after- 
irds  made,  he  was  enabled  to  confirm  the  desci'iption 
eviously  recorded  by  Mr.  Bowman.  He  found  that 
he  cyst  wall  was  a  delicate,  homogeneous  membrane, 
ryiug  from  jpsVo"  ^'^  skoo"  i'^  thickness.  Its  outer  star- 
ve was  overlaid  by  a  net  of  fusiform  cells,  identical  \vith 
ose  of  the  contractile  tissue  of  the  iris  ;  and  its  inner 
rface  was  lined  by  a  pavement  epithelium,  the  cells  of 
lich  differed  much  in  size  in  diS'ereut  parts  of  the  cyst.''t 
cyst  of  the  iris  may  exist  without  giving  the  patient 
y  inconvenience,  but  if  it  increases  so  as  to  encroach 
on  the  pupil,  it  at  once  produces  impairment  of  vision, 
may,  however,  excite  great  iri'itation,  and  in  the  case 
•eady  mentioned  as  having  been  reported  by  Mr. 
like,  it  gave  rise  to  sympathetic  symptoms  in  the  other 

Treatment. — Excise  the  cyst  with  the  portion  of  iris  to 
lich  it  is  attached.  This  is  best  accompHshed  by  the 
linary  operation  of  iridectomy,  taking  care  that  the 
■it  is  drawn  out  of  the  wound  before  the  segment  of  iris 
cut  off  with  the  scissors.  Puncturing  the  cyst  with  a 
e  needle  has  been  tried,  but  with  only  temporary  suc- 
;s,  as  the  cavity  is  soon  refilled. 

^YSTiCERcus  ON  THE  Iris.— Cysticcrci  may  appear  on 


*  Lectures  on  the  Parts  concerned  in  the  Operations  on  the  Ei 
ly,  p.  76.  ^ 
r  Royal  London  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  14. 


92 


DEEANGEMENTS  OF  THE  irJS. 


the  iris,  in  the  vitreous,  or  behind  tTie  retina.    They  look 
like  transparent  vesicles,  with  a  slight  constriction  m  oiie 
part,  dividing  the  head  from  the  body.    When  on  the 
iris,  the  hydatid  cyst  should  be  removed,  and  this  may 
be  readily  accomplished  by  excising  the  portion  otinson 
which  the  vesicle  is  implanted,  as  m  the  operation  ot 
iridectomy.    An  interesting  example  of  this  I'are  disease 
is  recorded  by  Mr.  T.  Pridgin  Teale  m  the  Royal  London 
Ophthalmic  Hospital  lieports,  vol.  v.  page  a20.    A  cysti- 
cercus  within  the  eye  must  be  regarded  as  a  very  grave 
affection  ;  and  if  it  be  detected  in  the  vitreous,  an  attempt 
should  be  made  to  remove  it,  even  though  the  endeavour 
to  do  so  would  necessitate  a  preliminary  extraction  ot  tne 
lens,  as  in  the  case  recorded  by  Von  araeie. 

Melanotic  Sarcojia  will  occasionally  spring  from  the 
iris,  although  the  usual  site  for  this  growth  is  from  the 
choroid  When  the  disease  has  been  satisfactorily  diag- 
nosed, there  should  be  no  delay  in  excising  the  eye.  bee,: 

lNTJiA-OCULA.ll  TdMOUIIS. 

FUNCTIONAL  DERANGEMENTS  OF  THE  IRIS. 

Mydriasis,  or  dilatation  of  the  pupil,  may  arise  from 
intra-  and  extra-ocular  causes,  and  also  f)-om  the  action 
of  certain  drugs  on  the  sphincter  puplke  oi  the  ins. 

The  intra-ohdar  changes,  or  morbid  states  of  the  eye, 
which  produce  mydriasis,  are-increased  or  glaucomatou 
Tensioi  of  the  globe;  diseases  of  the  choroid  or  retina; 
andTn  uries  which  aflFect  the  ciliary  nerves  either  by  lace- 
ration  or  by  pressure  on  them  by  a  blood-clot. 

The  exfJa-ocular  causes  are  complete  pa^-alysis  of  the 
third  nerve,  or  palsy  only  of  those  fi  aments  ot  it  which 
supply  the  pupil;  disease  of  the  optic  nerve  l^eyond  the 
eye  or  the  pfesence  of  a  cerebral  tumour  or  some  othCT 
dlse'ase  of  the  brain.  It  is  often  very  difficult  to  ascertain 
the  cause  of  mydriasis,  as  it  will  frequently  occur  sud- 
denly  in  one  eye'  without  any  other  paralytic  syniptoni^ 
andlith  only  a  very  Blight  impairment  of  ^isiom  L 
this  condition  I  have  known  an  eye  remain  for  m^iiy  years, 
the  pupil  continuing  fixedly  dilated  a  third  or  a  halt  mort 
thau  Sat  of  the  other  eye,  and  without  any  furthei  evi 


*  Archiv  lur  Ophthalmologic,  iv.  ii. 
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lice  of  disease  being  manifested.    In  such  cases  it  is 
obable  that  there  is  uo  absolute  paralysis  of  the  fila- 
euts  of  the  third  nerve  which  supply  the  iris,  but  simply 
preponderance   of  power  in  the  radiating  over  the 

■  hineter  fibres,  possibly  due  to  some  reflex  irritation, 
lis  theory  is  strengthened  by  the  fact  that  atropine  will 

■  .ually  induce  a  farther  dilatation,  showing  that  the 
ihincter  of  the  iris  still  exerted  some  control  in  limiting 
e  size  of  the  pupil.    With  mydriasis  there  is  diminution 

1  id  sometimes  complete  loss  of  the  accommodative  power 
the  eye.  To  ascertain  if  the  impairment  of  vision  be 
le  solely  to  the  dilated  pupil,  it  is  only  necessary  to  try 
e  eSect  of  making  the  patient  look  with  the  affected 
e  through  a  pinhole  aperture  in  a  piece  of  card  held 
>se  to  the  eye,  when,  if  there  be  no  loss  of  accommoda- 
)a  and  the  retina  be  sound,  the  acuteness  of  vision  will 
restored. 

Treat  me  nt. — In  some  cases  of  mydriasis  I  have  found 
■eat  benefit  from  the  gutta3  eserias  (F.  18)  dropped  once 
lily  into  the  eye.  It  will  sometimes  give  complete  relief  to 

e  sense  of  aching  caused  by  ordinary  daylight,  and 
so  benefit  the  sight.  The  mist,  potass,  bromid.  c.  ferro 
'.  98)  will  often  do  good. 

Mydriatics. — Of  the  drugs  which  exercise  a  dilating 
iluence  on  the  pupil,  the  most  prominent  are  sulphate 

■  atropia,  extract  of  belladonna,  sulphate  of  duboisine, 
id  sulphate  of  daturine. 

The  sulphate  of  atropia  prepared  from  belladonna  is 
le  most  rapid  and  efficient  of  all  the  mydriatics  we  at 
:-eseiit  possess.    Its  eflects  are  produced  by  the  solution 
atropia  permeating  the  cornea,  and  coming  into  direct 
)ntact  with  the  nerves  of  the  iris.    This  has  been  proved 
/'  tapping  the  anterior  chamber  of  an  eye  under  the  in- 
lence  of  atropine,  and  with  the  aqueous  dilating  the 
Lipil  of  another  eye.    Its  action  is  chiefly  if  not  entirely 
'I  le  to  its  paralyzing  the  fllaments  of  the  third  nerve, 
il  hich  go  to  the  iris,  and  thus  producing  complete  relaxa- 
'!  on  of  the  sphincter  pupillae.    From  Euete's  observations 
I'    would  appear  that  atropine  also  stimulates  the  radiating 
i  •  dilating  fibres  of  the  iris  to  contract,  as  he  found  that 
le  widely-dilated  pupil   which  accompanies  complete 
aralysis  of  the  third  nerve  would  expand  further  under 
le  influence  of  atropine.    In  practice  the  sulphate  of 
■tropia  is  preferred  to  the  alkaloid,  on  account  of  its 
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greater  solubility.  Applied  to  the  eye  in  solntion,  it  is 
in  most  cases  a  direct  sedative,  but  after  long  continued 
and  frequent  instillation,  it  ^^11  often  create  a  good  deal 
of  coniunctival  irritation,  and  occasionally  a  granular 
condition  of  the  conjunctiva,  which  will,  hoNvever,  generally 
subside  after  giving  up  the  atropine.  In  exceptional 
cases  it  is  a  powerful  irritant,  and  will  gave  rise  to  acute 
inflammatory  symptoms.  I  have  related  examples  of  the 
anomalous  efl^ects  of  atropine  in  a  short  paper  m  the 
Ophthalmic  Hospital  Eeports.*  They  are  no  doubt  due  to 
some  peculiar  idiosyncrasy  on  the  part  of  the  patient  which 
renders  him  intolerant  oE  atropine.  It  has  been  suggested  ■ 
that  the  presence  of  some  free  acid  is  the  reason  of  the 
sulphate  of  atropia  acting  occasionally  as  an  irritant; 
but  this  theory  is  untenable,  as  the  drug  is  a  neutral  salt. 

Sulphate  of  Buhoisine.-The  mydriatic  power  of  the 
duboisia  myoporoideswas  first  accidentally  dis^covered  by 
Dr  Bancroft,  but  for  the  complete  investigation  of  the 
properties  of  this  drug  we  are  indebted  to  Dr  Ringer  and 
Mr  Tweedy  t  K  is  the  most  powerful  mydriatic  we  at 
present  possess,  and  is  of  use  in  paralyzing  the  ac com--, 
iuodatiou  before  testing  the  retraction  of  the  eye.  It  must 
be  used  with  caution,  as  the  droppmg  of  a  solution  of  it 
into  the  eye  is  apt  to  produce  poisonous  symptoms  which 
are  very  alarming  to  the  patient.  The  symptoms  oc- 
casioned by  the  drug  are  restlessness  hallucmations^  gid- 
diness, and,  in  extreme  cases,  loss  of  voluntary  power  of 

^%M7te^'of'daturine  prepared  from  the  datura  stra- 
monium is  a  /ery  useful  mydriatic  in  --s  whei.  the  s^^^ 
Dhate  of  atropine  produces  irritation.  It  is  often  tole- 
rated without  inconvenience  when  atropme   cannot  be 

^TlUhe  mydriatics  have  a  tendency  to  favour,  and  will 
occasionally  even  produce,  an  increased  tension  of  the 
Sobe  They  should  not  therefore  be  used  in  glaucoma, 
nor  in  those  affections  of  the  eye  m  which  there  is  any 
increase  of  tension. 

Mtosis,  or  contraction  of  the  pupil  may  arise  from  a 
spasmodic  action  of  the  sphincter  pupilte,  or  from  a  loss 

*  On  some  of  the  Anomalous  Effects  of  Atropine  on  the  Eye, 
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power  in  the  dilator  or  radiating  fibres  of  the  iris.  It 
ly  be  prodnced  by  hypera=:sthesia  or  over-sensibility  of 
>  retina ;  or  it  may  be  acquired  from  the  constant  habit 
working  at  minute  objects,  as  in  watchma.king,  &e. 

most  frequent  cause,  however,  of  myosis,  is  some 
oction  of  the  spino-sympathetic  filaments  which  supply 

■  radiating  or  dilating  fibres  of  the  iris.  Myosie  is  met 
;h  in  disease  of  the  upper  part  of  the  spinal  cord — that 
i-tion  of  it  which  sends  nervous  filaments  to  the  cer- 
al  sympathetic  ganglia.  Tumours  in  the  neck  pressing 

the  sympathetic  nerves  have  been  long  known  to 
iduce  myosis.  Dr.  Ogle*  has  reported  a  very  in- 
esting  case  in  which  the  right  carotid  was  tied  by  Mr. 
■nry  Lee,  on  account  of  an  aneurism  in  the  right  side 
the  neck.  The  right  pupil  was  small  (not  contracted, 
wever.  so  much  as  it  might  be),  and  not  influenced  by 
'  light  of  a  candle,  whilst  the  left  pupil  was  large  and 
ponsive  to  light.  The  man  had  been  for  nineteen 
irs  and  a  half  a  soldier,  and  had  generally  enjoyed 
jd  health  until  about  five  years  before  when  he  was 
it  by  a  bullet,  which  passed  through  the  outer  third  of 

■  right  clavicle,  making  its  exit  about  an  inch  behind 
it  bone.    Between  seven  and  eight  weeks  afterwards, 

■  wound  quite  healed,  and  he  rejoiced  his  regiment  in 
;  field.  Since  that  time  he  has  had  a  series  of  abscesses 
the  neck.  He  was  ultimately  invalided  to  England,  and 
it  to  Netley,  where  he  was  found  to  have  an  aneurism 
the  neck,  for  which  he  was  afterwards  admitted  into 

George's  Hospital.  In  this  patient,  the  myosis  was 
)bab]y  due  to  injury  of  the  cervical  sympathetic  nerve, 
itropme  has  usually  but  little  influence  upon  the  cou- 
ctedpupd;  it  may  enlarge  it  slightly,  but  it  will  seldom 
ate  it  widely,  showing  that  the  cause  of  the  myosis  in 
•h  cases  is  due  to  a  more  or  less  complete  paralysis  of 
;  radiating  fibres  of  the  iris,  which  will  not  dilate  the 
l>il  even  when  the  sphincter  or  circular  fibres  have 
:n  completely  relaxed.  The  pupils  of  one  or  both  eyes 
y  be  aftected  with  myosis.  I  have  seen  several  cases 
ere  both  pupils  have  been  contracted  to  the  size  of  pins" 
ids,  and  have  remained  in  this  state  for  years  without 
re  annoyance  than  a  slight  diminution  in  the  acuteness 
vision  When  myosis  is  dependent  on  some  morbid 
.te  ot  the  spmo-sympathetic  nerves,  there  is  generally  a 


*  Lancet,  March  13,  1869. 
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great  desire  for  sti-ong  lights,  with  which  the  patient  is 
often  able  to  reE^d  the  smallest  type ;  but  in  a  subdued 
light  the  sight  is  often  very  defective.  I  have  lately  had 
a  patient  sutFering  from  extreme  myosis  who  literally  sur- 
rounds himself  at  night  with  a  blaze  of  artificial  lights  to 
enable  him  to  read,  whilst  by  day  he  sits  with  the  full 
glare  of  the  sun  on  his  book. 

Another  defect  which  is  occasionally  met  with  in  spinal 
myosis,  is  colour-blindness.  Dr.  Argyll  Robertson  has 
recently  related  in  a  pamphlet,*  a  very  interesting  case 
of  spinal  disease  in  which  myosis  and  colour-blindness 
were  prominent  symptoms.  He  has  also  cited  other  in- 
stances of  this  peculiar  impairment  of  sight  as  having  been 
prodiiced  both  by  disease  and  injury  of  the  spinal  cord. 

Treatment  of  Myosis. — No  special  line  of  treatment  can 
be  laid  down  for  the  cure  of  myosis,  as  it  is  dependent  on 
so  many  and  such  varied  conditions.  An  endeavour  should 
be  made  to  ascertain  the  cause  of  the  contracted  state  of 
the  pupil,  and  according  to  the  information  thus  gained 
the  patient  must  be  treated.  A  weak  solution  of  atropine 
may  be  used  once  daily  to  the  eye,  and  it  may  be  continued, 
if  it  aiibrds  relief.  It  is  seldom,  however,  that  the  use  of 
mydriatics  is  of  any  service  in  myosis. 

Myotics. — Of  the  drugs  which  exercise  the  power  of 
contracting  the  pupil,  the  most  efiicieut  are  extract  of 
Calabar  bean,  sulphate  of  Eserine,  and  nitrate  of  Pilo- 
carpine. 

CALABiR  Bean — Fhysostiqmatis  Faia. — For  the  know- 
ledge we  possess  of  the  pectiliar  properties  of  the  Calabar 
bean  we  are  indebted  to  Dr.  Eraser  and  Dr.  Argyll 
Robertson.  The  former  gentleman  in  1862  discovered  its 
influence  on  the  pupil;  and  the  latter  in  1863,  its  effects 
upon  the  accommodation  of  the  eye. 

The  Calabar  bean  rapidly  induces  extreme  contraction 
of  the  pupil,  and  a  myopic  state  of  vision,  and  this  it 
does  by  stimulating  the  branches  of  the  third  nerve,  and 
producing  a  temporary  spasm  of  the  sphincter  jDupillte 


*  Eyfi  Symptoms  in  Spinal  Disease.  OUver  &  Boyd,  Edin- 
burgh, 1869. 
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aiid  ciliary  muscle.  Tn  from  five  to  ten  minutes  after  the 
application  of  the  drug  the  pupil  begins  to  contract,  and 
in  from  half  to  three-qU'H'ters  of  an  hour  it  has  reached 
its  maximum  effect.  The  pupil  is  then  reduced  to  rather 
less  thau  a  line  in  diameter,  and  the  eye  is  rendered 
myopic,  the  near  and  far  points  being  approximated  to 
the  eve.  These  changes  last  for  a  variable  time  in  ac- 
cordance with  the  strength  of  the  solution  which  has  been 
used.  The  accommodative  power  is  often  restored  in  a 
few  hours,  whilst  it  will  frequently  take  two  or  three  days 
before  the  pupil  will  regain  its  normal  size.  The  bean 
also  possesses  the  power  of  counteracting  for  a  time  the 
influence  of  atropine.  Thus,  if  a  little  of  a  strong_ solu- 
tion is  introduced  into  the  eye  whilst  the  pupil  is  dilated 
to  its  utmost  with  atropine,  it  will  generally  cause  it  to 
contract  to  its  natural  size,  and  sometimes  even  below  it, 
if  the  dilatation  of  the  pupil  is  due  to  a  weak  solution  of 
atropine.  This  effect,  however,  of  the  bean  is  evanescent, 
and  passes  off  in  a  few  hours  as  the  atropine  resumes  its 
sway  over  the  pupil. 

The  best  preparations  of  the  Calabar  bean  are  the  sul- 
phate of  eserine  and  the  extract  of  the  Calabar  bean. 
Gelatine  discs  impregnated  with  either  of  these  drugs  are 
very  eifiuacious. 

Sulphate  of  Eserine,  prepared  from  the  Calabar  bean, 
is  the  most  efiicient  myotic  we  possess.  The  solution 
(F.  18),  when  made  with  the  freshly-prepared  sulphate, 
is  of  a  light  dirty-greenish  colour,  but  it  rapidly  changes 
to  a  dark  red.  "This  decomposition  does  not  affect  its 
activity. 

Nitrate  of  Pilocarpine  is  obtained  from  Jaborandi 
(the  leaves  of  a  species  of  Pilocarpus).  It  is  an  efficient 
myotic,  but  is  less  active  than  eserine.  It  may  be  used 
in  solution  (F.  20)  or  in  gelatine  discs. 

All  the  myotics  have  a  tendency  to  reduce  excess  of 
tension  of  the  globe.  They  are  very  valuable  in  cases  of 
incipient  glaucoma,  and  in  those  ulcerations  of  the  cornea 
which  are  associated  with  increased  tension. 
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The  Operation  OF  Iri-    Fi<i-  ^8. 
DECTOMY. — A  spring- stop 
speculum    having  been 
placed  between  the  lids, 
the  operator  standing  be- 
hind the  head  of  the  pa- 
tient, seizes  with  a  pair  of 
forceps  in  his  left  hand 
the  conjunctiva  and  sub- 
jacent fascia  of  the  eye,  at 
a  part  near  the  cornea, 
opposite  to  that  at  which 
he  is  about  to  introduce 
the  point  of  the  iridec- 
tomy knife;  whilst  with 
his  right  hand  he  makes    ■  M 
an  incision  in  the  scle- 
rotic with  a  lance-shaped 
knife  (Fig.  17)  at  about 
one  line  fi-om  the  margin 
of  the  cornea,  so  that  the 
point  of  it  may  enter  the  anterior  chamber  just 
in  front  of  the  ciliary  attachment  of  the  ins. 
In  directing  the  blade  of  the  knife  across  the 
anterior  chamber,  care  should  be  taken  to  keep 
the  point  of  the  instrument  slightly  forwards, 
so  as  to  avoid  the  risk  of  wounding  the  lens.  The 
surgeon  now  hands  over  the  forceps,  which  fixed 
thc'eye,  to  his  assistant,  who,  if  necessary,  ro- 
tates the  globe  a  little  downwards,  and  steadies 
it  whilst  he  excises  a  portion  of  the  ins.  If  the 
iris  is  already  prolapsed,  as  often  happens,  he 
at  once  seizes  it  vdth  a  pair  of  ms  forceps 
(Pi^  18)  or  if  not,  he  introduces  the  blades  of  the  torceps 
throu.rh'the  wound,   and  makes   them  grasp  the  ms 
near  the  pupillary  border,  and  then  drawing  a  portion 
of  it  out  of  the  wound,  he  ctits  it  off  ^vith  a  pair  of  fane 

'^'^  When  the  anterior  chamber  is  so  shallow  that  the 
iridectomy  knife  cannot  be  used  without  incun-mg  thensk 
of  wounding-  the  lens,  the  incision  in  the  sclerotic  should 
be  made  with  an  ordinary  cataract  knife,  or  with  Graete  s 
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linear  extraction  knife.  Tlie  point  ol'  the  Llade  after  it 
has  pierced  the  sclerotic  should  be  directed  along  the  rim 
of  the  anterior  chamber  for  a  distance  in  accordance  with 
the  desired  size  of  the  incision,  and  then  making  tlie 
counter-puncture,  it  should  cut  its  way  ont  as  in  the  ordi- 
nary flap  extraction. 

If  there  be  excessive  dilatation  of  the  pujjil,  as  in  cases 
of  advanced  glaucoma,  it  is  well  to  cause  its  contraction 
by  means  of  the  Calabar  bean  before  proceeding  to  iridec- 
tomy. A  few  drops  of  the  gutta3  physostigmatis  fabie 
(F.  19)  or  guttae  eserias  (F.  IS)  may  be  dropped  into  the 
eye  about  one  hour  before  the  operation.  With  the  pupil 
contracted,  the  sui-face  of  the  lens  is  protected  by  a  broad, 
band  of  iris,  and  the  chance  of  its  being  pricked  by  the 
point  of  the  knife  is  greatly  lessened. 

Artificial  Pupil. — To  gain  the  full  benefit  which  an 
artificial  pupil  will  afford  in  properly  selected  cases,  the 
cornea  should  be  first  vei-y  carefully  examined,  and,  if 
necessary,  by  oblique  illumination  with  ophthalmoscopic 
light,  to  determine  the  jDart  opposite  to  which  an  artificial 
pupil  will  be  the  most  eflective.  In  examining  the  cornea, 
the  two  points  to  be  noted  are — 1,  its  transparency,  and. 
'2,  its  curvature  :  that  part  should  be  selected  which  is  the 
most  transparent,  and  which  has  the  most  normal  curve. 

The  operation  most  in  use  for  the  formation  of  an  arti- 
ficial pupil  is  iridectomy ;  but  there  are  many  cases  for 
which  it  is  not  suited,  when  one  of  the  following  methods 
may  be  selected,  according  to  the  special  indications  which 
the  eye  may  present : — 

1.  With  a  broad  needle  and  Tyrrell's  hook. 

2.  By  iridodesis  or  ligature  of  the  iris. 

0.  By  division  of  the  iris  with  a  pair  of  scissors. 

1.  To  make  an  Arttjiciul  Pupil  ivllli  a  Broad  Needle  and, 
Tyrrell's  Ilooh. — The  patient  lying  on  a  couch,  a  sjDnng- 
stop  speculum  (Fig.  19)  is  to  be  introduced  between  the  litis, 
so  as  to  keep  them  apart.  The  operator  standing  behind 
the  head  of  the  patient,  with  one  hand  seizes  the  con- 
junctiva and  submucous  tissue  of  the  eye  with  a  pair  of 
forceps,  so  as  to  steady  it,  whilst  with  the  other  he  makes 
an  opening  in  the  extreme  margin  of  the  cornea  with  a 
broad  needle.  Having  completed  the  incision,  the  broad 
needle  is  to  be  withdrawn,  and  the  eye  being  still  held 
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Fio.  19. 


the  forceps,  a  Tyrrell's  hook  (Fig.  20)  is  to_  be 
passed  s  'uleivays  through  the  corneal  wound  into 
Fjg.  20.  the  anterior  chanilDer  and  onwards  acro.ss  the 
iris  to  the  pupil,  when  it  is  to  be  turned  with 
the  hook  downwards,  so  as  to  catch  the  pupil- 
lary edge  of  the  iris,  and  then  to  be  slowly  and 
carefully  withdrawn  from  the  eye.  When  the 
hook  approaches  the  opening  at  the  margin 
of  the  cornea,  it  must  be  again  turned  on  its 
side,  or  a  difficulty  will  be  experienced  in  getting 
it  out  of  the  eye.  As  soon  as  the  iris  is  drawn 
from  the  eye,  the  assistant  should  cut  it  off 
close  to  the  cornea  with  one  snip  of  a  pair  of 
fine  scissor.s.  The  operation  is  now  finished ; 
the  speculum  should  be  removed  from  the  eye 
and  a  fold  of  wet  linen  laid  over  the  closed  lids. 

This  operation  is  applicable  to  those  cases  where  there 
is  a  pupil,  or  at  least  a  portion  of  one,  to  the  free  edge  of 
which  the  hook  cau  fasten  itself. 

2.  Artificial  Pupil  hij  Iridodesis  or  Ligature  of  the 
Iris— This  operation  was  first  suggested  and  practised 
by  Mr.  Critchett,  who  published  an  account  of  it  in  the 
Koyal  London  Ophthalmic  Hospital  Reports,  vol.  i.  page 
2-^0  It  may  be  performed  as  follows  :— The  patient  lymg 
on  his  back,  a  spring-stop  speculum  is  placed  between 
the  lids,  and  the  operator  with  one  hand  lays  hold  ot  the 
coniunctiva  of  the  eye  with  a  pair  of  forceps  to  fix  it, 
whilst  with  the  other  he  makes  an  opening  with  a  broad 
needle  through  the  extreme  margin  of  the  cornea.  A 
sufficiently  large  incision  haviirg  been  made  tor  the  rntro- 
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.hictiou  of  the  hook,  or  the  forceps,  or  whatever  instru- 
ment is  to  be  used  to  seize  the  iris,  the  broad  needle  is 
withdrawn,  and  a  small  loop  of  tine  silk  (Fig.  2 1 ,  a)  is  then 
laid  over  the  wound.  If  the  hook  (Fig.  20)  is  the  in.stru- 
ment  selected,  it  is  introduced  by  the  corneal  wound 
into  the  tanterior  chamber,  passing  through  the  loop  of 
silk :  and  catching  the  pupillary  edge  of  the  iris,  it  is 
slowly  and  carefully  drawn  out  of  the  eye,  dragging  with 
it  the  piece  of  iris  it  holds  into  the  loop  of  silk.    As  soon 


as  the  iris  is  within  the  loop,  the  assistant,  with  a  pair  of 
cilia  forceps  in  each  hand,  seizes  hold  of  its  two  ends  and 
draws  them  firmly  together,  so  as  to  cause  the  strangula- 
tion of  the  protruded  ]3ortion  of  iris,  and  at  the  same  time 
to  prevent  its  slipping  back  through  the  incision  into  the 
anterior  chamber.  The  two  ends  of  the  ligature  may  now 
be  cut  off,  but  one  end  should  be  left  longer  than  the 
other,  for  the  convenience  of  catching  hold  of  it  with  a 
pair  of  forceps  if,  with  the  resecretion  of  the  aqueous,  it 
should  be  drawn  within  the  corneal  wound. 

It  is  a  matter  of  importance  not  to  make  the  incision  in 
the  margin  of  the  cornea  too  large,  as  although  at  the 
time  it  facihtates  the  operation,  yet,  as  the  aqueous  is 
restored,  the  piece  of  iris,  with  the  ligature  on  it,  may  be 
sucked  back  into  the  anterior  chamber. 

3.  Artificial  Pi i.pil  Ijij  Division  i if  the  Iris  ■wiih  a  Pair  of 
Scissors. — This  operation  is  suited  to  a  special  class  of 
cases;  those  eyes  in  whicii  there  is  no  Zt')/.«,  and  in  which 
only  a  trace  of  a  pupil  remains,  the  iris  appearing  as 


Fig.  21. 
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Fig.  22. 


a  plaue  surface  stretched  tightly  I'rom  the  cicatrix  to  the 
circumfereuce  of  the  cornea. 

The  point  of  an  iridectomy  knife  is  to 
be  passed  into  the  anterior  chamber  just 
within  the  corneo-sclerotic  junction,  and 
an  o]iening  made  sufficiently  large  to  admit 
easily  the  closed  blades  of  the  scissors 
(Fig.  22).  The  scissors  are  then  to  be 
introduced  within  the  chamber,  and  the 
sharp-pointed  blade  made  to  penetrate  the 
iris  and  to  pass  some  distance  behind  it, 
when  by  one  clip  of  the  scissors  the  iris  is 
divided,  and  a  good  pupil  made.  If,  how- 
ever, owing  to  the  iris  having  lost  its 
natural  elasticity,  the  edges  of  the  cut 
should  fail  to  retract  so  as  to  form  a  new 
pupil,  a  piece  of  the  iris  must  be  drawn 
out  of  the  wound  with  a  pair  of  iris  forceps, 
and  cut  olf  with  a  pair  of  fine  scissors  as 
{n  iridectomy. 
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,     H.KMOIIKHAGE  INTO  THE  AxTElUOR  Cll.^il- 

BEii. — This  is  the  most  common  form  of 
intraocixlar  hemorrhage,  and  at  the  same 
time  the  least  severe.  It  may  vary  in 
extent  from  a  few  drops  of  blood  to  a  quan- 
tity sufficient  to  fill  both  the  anterior  and 
the  posterior  chambers. 

The  most  usual  causes  of  hajmorrhage 
into  the  anterior  chamber  are,  either  rupture 
of  one  or  more  of  the  suijerficial  vessels 
of  the  iris,  or  a  distinct  laceration  of  its 
structure  :  or  a  detachment  of  a  portion 
of  the  iris  from  its  ciliarj'  circumference 
(coredialysis).  The  blood,  as  it  is  effused 
from  the  lacerated  vessels  of  the  iris,  sinks 
at  once  to  the  bottom  of  the  anterior  chamber,  quickly 
coagulates,  and,  if  not  much  in  quantity,  may  be  seen  as 
a  small  clot,  occupying  its  low-er  part,  and  moulded  as  it 
were  to  it.  If,  however,  the  bleeding  be  more  severe,  the 
whole  anterior  chamber  may  be  filled  with  one  large 
coao-uluni,  which  will  entirely  occlude  the  pupil  and  ins. 
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This  more  extensive  haBmorrhage  is  usually  owing  to  a 
(letaclimeut  of  the  iris  from  its  ciliary  border,  when,  on 
account  of  the  number  of  vessels  necessarily  torn  through, 
and  also  of  their  larger  size,  the  quantity  of  blood  which 
is  poured  out  is  considerable. 

Proqnosis  and  Trcatmciif.^Wheu  the  h;eraorrhage  is 
confined  to  the  anterior  chamber,  and  there  is  no  rujiture 
of  any  of  the  external  tunics  of  the  eye,  the  case  generally 
does  well.  The  blood  is  first  macerated  by  the  aqueous 
humour,  and  then  rapidly  absorbed.  In  this,  as  indeed  m 
all  cases  of  injury,  rest  to  the  eyes  is  essential:  all  work 
should  for  a  time  be  forbidden,"  and  the  eyes  should  be 
.shaded  from  strong  light.  Cold  applications  are  the  best 
suited,  and  alf ord  the  most  comfort  to  the  eye.  A  double 
fold  of  hnen,  wet  with  cold  water,  may  be  laid  over  the 
eye,  and  kept  in  its  place  with  a  single  turn  of  a  light 
roller,  and  moistened  from  time  to  time  with  a  little  fresh 
water  from  a  sponge;  or,  if  the  eye  be  painful,  a  cold 
lotion  of  belladonna  may  be  used  in  the  place  of  the 
water-dressing. 

CoEEDiALYSis  is  a  detachment  of  the  iris  from  its  ciliary 
border  by  which  a  new  pupil  is  frequently  formed.  It  is 
generally  caused  by  sharp  blows  on  the  eye,  such  as  with 
the  handle  of  a  whip,  with  the  cork  from  a  bottle  of  soda- 


Extcneive  coredialysis  caused  by  a  squib  which  slinick  the  eye 
as  it  exploded. 

water,  or  an  accidental  back  blow  from  the  hand  of 
another  person,  or  indeed  from  any  sharp  sudden  violence. 
Coredialysis  may  be  associated  with  rupture  of  the  ex- 
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terual  coats  ol:  the  eye,  hut  in  the  majority  of  cases  it 
has  not  this  severe  complication.  The  separation  of  the 
iris  from  its  ciliary  connection  is  always  immediately  fol- 
lowed by  free  bleeding,  often  sufficient  in  quantity  to  fill 
the  whole  of  the  anterior  chamber  with  a  blood  clot.  The 
extent  of  the  coredialysis  varies  very  much :  in  some 
cases  the  detachment  is  so  small  as  scarcely  to  be  visible 
after  all  the  blood  has  been  absorbed;  whilst, in  other 
instances,  a  third  or  even  more  of  the  iris  may  be  loosened 
from  the  ciliary  body. 

The  pupillary  border  of  the  iris  corresponding  to  the 
dialysis  is  paralysed  from  a  tearing  through  of  the  cdiary 
nerves  which  supply  it,  and  that  part  of  it  is  uninflu- 
enced by  the  action  of  light  and  shade.  The  complete 
circle  of  the  pupil  is  thus  destroyed— a  defect  which  is 
most  observable  when  the  pupil  is  dilated. 

The  Prngiionis  of  cases  of  coredialysis  when  there  is  no 
rupture  of  the  external  coats  of  the  eye  is  favourable.  A 
guarded  opinion  should,  however,  be  always  given,  as  the 
blow  which  has  force  enough  to  cause  a  coredialysis  may 
also  jjroduce  cataract  or  posterior  hasmorrhage. 

Treatment. — The  same  as  in  "  hcemorrhage  into  the 
anterior  chamber."    (See  preceding  Section.) 

Pkolajse  01'  THE  Iris.  —  Penetrating  and  incised 
wounds  of  the  cornea  are  generally  followed  by  imme- 
diate prolapse  of  the  iris.  The  extent  of  the  protrusion 
varies  with  the  size  and  the  jDosition  of  the  wound.  A 
small  penetrating  wound  near  the  margin  of  the  cornea 
is  more  likely  to  be  attended  with  a  prolapse  than  a  large 
incised  one  near  the  centre. 

Prolapse  of  the  iris  is  very  commonly  associated  with 
iniury  to  the  lens;  but  as  a  rule,  we  have  first  to  direct 
oiir  attention  in  the  treatment  of  the  case  to  the  prolapsed 
iris,  leaving  the  traumatic  cataract  to  be  dealt  with  at  a 
future  i3eriod. 

A  prolapse  of  the  iris  may  be  treated  in  three  different 
ways : — 

1 .  By  removing  with  a  pair  of  fine  scissors  the  prolapsed 
iris. 

2.  By  a  compress  applied  extei-nally  over  the  closed  lids. 

3.  By  frequent  puncturings  of  the  prolapsed  iris  with 
a  fine  needle. 

1.  Bij  Removing  with  a  Pair  af  Scissors  the  Frolapsed 
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Ji-lg^ — There  is  no  doubt  that,  when  it  can  be  accom- 
plished, the  best  treatment  is  to  excise  the  prolapsed  iris 
cleanly  from  the  wound,  so  as  to  allow  its  edges  to  fall 
together.  In  a  recent  case,  the  speculum  having  been  in- 
troduced between  the  lids,  the  prolapsed  iris  should  be 
seized  with  a  pair  of  iris  forceps  and  drawn  from  the 
wound  and  then  snipped  ofl'  sharply  with  a  pair  of  fine 
scissors.  A  drop  of  eserine  (F.  18)  may  be  then  dropped 
into  the  eye,  so  as  to  cause  the  pupil  to  contract  and  the 
lids  be  closed  with  a  compress.  This  operation  requires 
great  care,  and  should  generally  be  done  under  an  anass- 
thetic. 

2.  By  Compress. — When  either  from  the  time  which  has 
elapsed  since  the  accident,  or  from  the  state  of  the  wound, 
it  is  found  impossible  or  deemed  inadvisable  to  excise  the 
prolapsed  iris,  a  compress  should  be  applied  over  the  closed 
lids.  It  keeps  the  eye  in  a  state  of  rest,  excludes  light, 
and  tends  to  j)revent  an  increase  of  the  jjrolapse. 

3.  Frequent  Pimdurlngs  of  the  Prolapse  with  a  Fine 
Needle  are  most  useful  in  cases  of  extensive  prolapse  of 
the  iris,  near  the  margin  of  the  cornea,  of  long  standing, 
and  where  the  prolapsed  iris  has  become  adherent  to  the 
edges  of  the  wound  and  coated  with  lymph.  In  such 
cases  it  is  impossible  to  excise  the  protruded  iris,  and  fre- 
quent puncturings  of  it  do  good.  The  prolapse  should  be 
pricked  at  one  or  two  points,  so  as  to  cause  the  aqueous 
to  escape  and  its  sides  to  collapse,  and  at  the  same  time 
to  permit  the  edges  of  the  wound  to  close  upon  it. 

The  general  treatment  must  be  strictly  soothing,  and 
great  cai'e  should  be  taken  of  the  eye  for  at  least  six 
months  after  a  wound  followed  by  prolapse  of  the  iris, 
even  though  the  lens  may  have  escaped  all  injury.  Both 
eyes  should  be  shaded,  and  all  strong  lights  should  be 
carefully  excluded.  The  eyes  should  be  protected  from 
glare  when  out  of  doors  by  spectacles  with  dark  neutral- 
tint  glasses. 

Soon  after  the  accident  two  or  three  leeches  should  be 
applied  to  the  temple  of  the  injured  eye ;  and  three  or 
four  times  during  the  day  the  eye  should  be  bathed  with 
a  belladonna  lotion  (F.  89) ;  or  it  may  be  fomented  with 
a  warm  decoction  of  poppy  heads.  A  few  drops  of  the 
solution  of  the  sidphate  of  atropia,  gr.  1  ad  aqute  5I, 
should  also  be  dropped  into  the  eye  twice  a  day,  as  it  is 
of  importance  to  keep  the  eye  under  the  influence  of  bella- 
donna for  the  first  two  or  three  days  at  least  after  the 
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accident.  If  a  compress  is  aiiplied  over  the  eye,  it  shotild 
be  removed  three  times  daily,  to  allow  of  the  eye  being 
bathed  with  the  lotion;  but  if  one  of  the  other  plans  of 
treating  the  prolapse  be  adopted,  in  addition  to  bathing 
the  eye,  a  fold  of  linen  wet  with  the  lotion  may  be  laid 
over  the  closed  lids. 

No  prolapse  of  the  iris  should  be  very  lightly  regarded  ; 
for  I  have  seen  complete  blindness  follow  from  what  has 
appeared  at  first  a  comparatively  slight  injury. 


IRIDO-CHOIIOIUITIS  AND  CUOROIDO-UUTIS. 

Inflammation  of  the  iris  and  choroid  is  not  a  primary 
disease,  that  is  to  say,  the  two  structures  are  seldom 
simultaneously  aifected.  It  is  caused  either  by  the  exten- 
sion of  an  iritis  to  the  adjoining  choroid,  or  by  the  spread- 
ing of  an  inflammation  of  the  choroid  to  the  iris.  Two 
forms  of  inflammation  of  the  iris  and  choroid  may  there- 
fore be  recognised. 

1st.  When  the  disease  commences  with,  iritis  and  the 
choroid  is  secoiuUrily  affected.  To  this  form  the  term 
irido-choroiditis  is  applied. 

2nd.  When  the  primary  disease  is  in  the  choroid,  and 
the  iris  is  secondarily  involved.  To  this  form  the  term 
'  choroido-iritis  is  applied.  The  prefix  in  each  name  indi- 
cates the  structure  first  affected.  This  classification  is 
important,  as  the  two  diseases  are  not  identical,  but  differ 
both  in  their  progress  and  ultimate  results. 

1st.  Ikido-choroiditis  is  an  extension  of  an  inflamma- 
tion from  the  iris  to  the  choroid.  It  is  most  liable  to  occur 
in  eyes  which  have  had  frequent  recurrence  of  iritis,  and 
where  a  complete  adhesion  has  formed  between  the  pupil- 
lary margin  and  the  capsule  of  the  lens.  This  -'exclusion 
of  the  pupil"  exerts  a  very  prejudicial  influence  on  the 
eye.  The  pupillary  border,'  tied  down  by  synechia}  to  the 
lens  capsule,  is  repeatedly  pulled  on  by  the  iris  m  its 
abortive  efforts  to  dilate  and  contract  the  pupd  under  the 
influence  of  light  and  shade,  or  in  concert  with  the  action 
of  the  iris  in  the  other  eye;  and  thus  a  constant  source 
of  irritation  is  maintained.  The  communication  between 
the  anterior  and  posterior  chambers  of  the  eye  through 
the  pupil  is  closed,  and  the  proper  balance  of  fluid 
between  them  is  destroyed.    The  aqueous  consequently 
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accunuilates  in  excess  in  the  posterior  chamber,  and 
presses  forward  the  iris  towards  the  cornea,  rendering  its 
surface  convex,  and  throwing  into  small  irregnlar  bnlgings 
those  portions  of  the  iris  which  have  undergone  atrophic 
changes  from  the  frequent  recurrence  of  inflammation. 

Synrpfoms. — The  early  symptoms  are  those  of  iritis, 
from  the  first  attack  of  which  the  patient  may  have  re- 
covered, but  having  suffered  from  one  or  more  relapses 
the  whole  or  the  greater  part  of  the  pupil  becomes  bound 
down  by  synechiaB,  and  lymph  is  effused  on  the  capsule  of 
the  lens  within  the  pupillary  area.  The  iris  is  now 
gradually  pushed  forwards  towards  the  cornea  from  an 
accumulation  ol'  the  aqueous  in  the  posterior  chamber; 
its  striation  is  blurred  and  indistinct;  its  surface,  dis- 
coloured and  hazy,  is  convex  instead  of  being  plane  ;  and, 
if  the  disease  has  been  of  long  standing,  it  is  marked  by 
irregiilar  knotty  bulgiugs  from  atrophic  portions  yielding 
to  the  pressure  of  the  fluid  behind  it.  At  this  stage 
there  is  frecjuently  a  diffused  haze  of  the  vitreous  with 
floating  opacities.  The  vision  is  always  greatly  impaired, 
and  especially  in  those  cases  where  the  iris  is  much  arched 
forwards ;  and  occasionally  there  is  considerable  limita- 
tion of  the  field.  The  contracted  pupil,  opacity  of  the 
pupillary  portion  of  the  lens  capsule,  and  hazy  vitreous 
prevent  the  ophthalmoscope  from  aflording  much  infor- 
mation as  to  the  state  of  the  parts  at  the  fundus  of  the 
eye.  This  must  be  estimated  partly  by  the  general 
appearance  of  the  structures  which  can  be  seen,  but 
chiefly  by  an  accurate  examination  of  the  amount  of 
sight  and  the  extent  of  the  field  of  vision.  During  the 
inflammatory  attacks  the  tension  of  the  globe  is  apt  to  be 
greatly  increased,  but  in  the  later  stages  of  the  disease 
the  eye  becomes  soft  from  ati'ophy  of  the  structures 
within  it. 

2nd.  CuoHoino-miTis  is  an  inflammation  which  com- 
mences in  the  choroid,  and  afterwards  extends  to  the  iris. 
It  18  a  more  severe  affection  than  the  preceding  and  less 
amenable  to  treatment. 

Symptoms. — The  early  symptoms  are  failing  sight,  a 
slightly-ddated  and  sluggish  pupil,  and  turbidity  of  the 
vitreous.  There  is  nothing  in  the  external  appearance 
of  the  eye  to  account  for  the  great  impairment  of  sight. 
The  disease  at  this  stage  is  confined  to  the  choroid,  but 
after  a  time  it  gradually  extends  itself  to  the  iris,  and 
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symptoms  of  a  low  form  of  iritis  are  developed.  The 
iritic  symptoms  are  of  a  subacute  form,  and  very  insi- 
dious in  their  progress.  They  are  usually  accompanied 
with  some  irritability  and  redness  of  the  eye,  especially 
in  the  ciliary  region.  The  impairment  of  sight  steadily 
increases,  the  field  of  vision  becomes  contracted,  and  por- 
tions of  it  are  occasionally  destroyed  either  from  partial 
detachments  of  the  retina,  or  from  patches  of  atrophy  of 
both  the  choroid  and  retiua.  The  tendon  of  the  globe  as 
a  rule  remains  unaltered,  until  during  the  later  stages  of 
the  disease,  when  atrophic  changes  in  the  recently  in- 
flamed structures  cause  the  eye  to  become  soft. 

The  Prui/nosis  of  irido-choroiditis  is  more  favourable 
than  that  of  choroido-iritis.  In  the  former  the  defect  of 
sight  may  be  chiefiy  due  to  the  central  opacity  of  the  lens 
capsule,  the  vitreous  being  still  clear,  and  the  choroid  but 
little  afi"ected.  When  such  is  the  case,  there  is  a  good 
prospect  of  the  eye  nnder  proper  treatment  regaining 
useful  vision.  In  choroido-iritis  the  impairment  of  vision 
is  usually  great,  and  clearly  dependent  on  changes  at  the 
fundus  of  the  eye.  The  most  hopeful  cases  are  those  m 
which  there  is  a  fair  field  of  vision,  with  an  ability  to  read 
large  type,  and  with  the  globe  of  the  normal  tension. 
When  the  eye  is  soft,  the  field  much  contracted,  and 
there  remains  only  an  imperfect  iierception  of  Hght,  the 
prognosis  is  very  bad,  for  no  benefit  will  be  derived  by 
any  operative  iorocedure. 

Treatment— Although  both  irido-choroiditis  and  cho- 
roido-iritis may  arise  from  many  causes,  yet  a  large 
number  of  the  cases  are  dependent  on  syjohihs.  _  A 
careful  inquiry  should  therefore  be  always  made  into 
the  previous  history  of  the  patient,  as  if  a  syphilitic 
taint  can  be  discovered,  it  forms  a  good  ground  upon 
which  to  found  the  treatment,  and  the  ]3rognosis  is 
more  favourable  than  when  the  source  of  the  disease 
cannot  be  traced.  If  syphiUs  is  the  probable  cause,  the 
treatment  recommended  for  Retinitis  Syphilitica  should 
be  followed.  If,  however,  the  source  of  the  mfiaramation 
should  be  due  to  a  rheumatic  diathesis,  the  treatment 
advised  for  Rheumatic  Iritis,  page  87,  should  be  adopted. 
No  permanent  benefit,  however,  will  be  gained  by  the 
mere  use  of  medicines,  and  soothing  apphcatious  to  the 
eye;  so  long  as  the  iris  remains  tied  down  to  the  lens 
capsule,  and  the  communication  between  the  anterior  and 
posterior  chambers  is  destroyed,  recurrences  of  the  inflam- 
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Illation  are  liable  to  occur.  As  soou  therefore  as  the  eye 
has  become  free  from  active  irritation  an  iridectomy 
should  be  performed  :  firstly,  with  the  object  of  restoring 
the  channel  through  the  pnjDil  between  the  anterior  and 
posterior  chambers ;  and,  secondly,  for  the  purpose  of 
making  an  artificial  pupil,  and  exposing  a  portion  of 
transparent  lens  and  capsule,  through  which  the  pa- 
tient may  have  better  vision.  There  are  several  diffi- 
culties which  beset  the  operation  of  iridectomy  in  these 
cases. 

a.  From  the  shallowness  of  the  anterior  chamber,  owing 
to  the  iris  being  pressed  forwards  towards  the  cornea,  it 
is  often  unsafe  to  use  the  triaugnlar-shaped  iridectomy 
knife.  In  such  cases  Graefe's  cataract  knife  should  be 
used  in  the  manner  recommended  in  the  operation  of 
iridectomy,"  page  98. 

p.  In  drawing  out  the  portion  of  iris  through  the  wound, 
previous  to  excising  it,  the  pupillary  border  which  is 
adlierent  to  the  lens  cajDsule  often  becomes  detached  and 
remains  in  situ.  JSTo  attempt  should  be  afterwards  made 
to  get  it  away,  as  it  in  no  way  interferes  with  the  good 
effect  of  the  operation. 

y.  The  iris  may  be  so  rotten  and  have  formed  such 
broad  adhesions  between,  its  posterior  surface  and  the 
lens  capsule  that  there  may  be  difficulty  in  drawing  out 
a  portion  of  it  with  the  forceps  ;  or,  after  the  iridectomy 
has  been  completed,  the  sight  may  be  in  no  way  improved, 
owing  to  the  exposed  lens  capsule  being  covered  with 
uvea.  In  such  cases  it  is  generally  advisable  to  remove 
the  lens  at  a  future  operation. 

S.  The  pupillary  border  of  the  iris  is  often  so  firmly 
adherent  to  the  capsule  of  the  lens  that,  in  drawing  out 
the  portion  of  iris  previous  to  excising  it,  the  lens  capsule 
is  torn.  As  a  consequence  of  this  accident,  which  is 
absolutely  unavoidable,  cataract  follows. 

SYMPATHETIC  OPHTHALMIA 

Is  a  peculiar  inflammation  of  one  eye  excited  by  some 
special  irritation  in  the  other. 

There  are  hoo  forms  of  sympathetic  ophthalmia. 

The  first,  from  being  the  slighter  of  the  two,  may  be 
called  sympathetic  irritation. 

The  second  is  the  severe  disease  now  so  well  known  by 
the  name  of  sympathetic  ophthalmia. 
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SvMrATiiETic  Irritation  consists  of  attacks  of  extreme 
irritaljility  of  the  sound  eye,  which  may  come  on  when- 
ever the  lost  or  injured  one  becomes  inflamed.  There  is 
a  slight  indistinctness  of  vision,  the  objects  seem  to  dance 
about,  and  reading  tires  the  eye.  The  patient  may  be 
able  to  read  'No.  1  of  Jaeger,  and  to  see  distant  figures 
rightly,  but  he  cannot  do  so  for  any  length  of  time,  the 
effort  of  accommodation  soon  fails,  and  the  eye  becomes 
fagged.  During  the  attack  the  eye  is  slightly  reddened, 
watery,  and  irritable:  occasionally  it  is  painful;  the 
patient  has  neuralgic  shootings  in  it,  and  this  may  then 
bo  the  symptom  which  gives  the  greatest  trouble.  The 
attack  generally  lasts  for  some  days,  or  it  may  even  con- 
tinue for  one  or  two  weeks,  and  then  gradually  cease  ;  the 
recovery  being  frequently  coincident  with  the  cessation  of 
the  irritation  in  the  injured  eye. 

The  points  in  which  sympathetic  irritation  differs  from 
sympathetic  ophthalmia  are — 

1.  Although  the  eye  may  be  subjected  to  frequent 
recurrences  of  the  attacks,  yet  no  fibrinous  effusions  nor 
disorganising  changes  of  its  different  tissues  take  place. 

2.  The  excision  of  the  lost  or  injured  eye  at  once  arrests 
the  disease.  All  sympathetic  irritation  ceases  when  the 
cause  which  gave  rise  to  it  is  removed. 

Sympathetic  Ophthalmia  is  essentially  an  adhesive  or 
fibrinous  inflammation.  Seldom  if  ever  does  an  eye  with 
sympathetic  iuflammation  suppurate.  Its  tendency  is  to 
rapid  plastic  eflfusious,  which  soon  become  organised  and 
incapable  of  absorption— blending  the  difl'erent  tissues 
too-ether,  impairing  their  textures,  and  destroying  then- 
functions.  The  eye  is  generally  attacked  by  the  disease 
without  having  iKvin  as  a  warning.  The  inflammation 
often  creeps  on  unheeded  by  the  patient,  and  the  farst 
symptom  which  frequently  draws  the  attention  to  the  ap- 
parently sound  eye  is  a  slight  defect  in  its  ability  to  define 
clearly,  and  a  general  pmkiness  of  the  globe.  In  chddreu 
I  have  seen  the  disease  thoroughly  established  before  they 
have  been  brought  for  advice,  simply  from  the  fact  that 
the  absence  of  pain  induced  the  parents  to  think  lightly 
of  the  affection.  When  once  fairly  started,  sympathetic 
ophthalmia  is  very  difficult  to  subdue,  and  even  when 
arrested  it  is  liable  io  frequent  recurrence.  The  ins, 
ciliary  processes,  and  choroid  are  the  parts  primarily 
affected  by  the  disease  ;  but  the  other  tissues  of  the  eye 
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soon  become  secondarily  involved.  As  a  rnle,  the  disease 
i;iiuiinences  in  the  iris,  and  its  progresa  is  backwards  to 
the  choroid. 

The  peculiar  teiidency  of  this  sjnnpathetic  iuiiammatiou 
to  cause  rapid  eti'usion  of  lymph  is  manifested  from  the 
very  commencement  of  the  disease.  At  an  early  period 
the  pupil  is  fixed  by  adhesions  to  the  anterior  capsule  of 
the  lens.  The  lymph  is  not  deposited  on  the  surface  in 
nodules,  as  in  syphilitic  iritis,  but  it  occurs  in  the  form  of 
an  infiltration  invading  the  very  texture  of  the  iris.  In 
the  synechias  which  are  formed,  it  is  not  simply  the 
pupillary  margin,  but  the  whole  posterior  surface  of  the 
iris  which  contracts  adhesions  to  the  capsule  of  the  lens, 
so  that  if  at  a  futui-e  period  an  attempt  be  made  to  form 
an  artificial  pupil  by  tearing  away  a  poi'tion  of  the  iris, 
the  exposed  part  of  the  lens  capsule  will  be  found  covered 
with  uvea,  indicating  exactly  the  extent  of  adhesion 
which  had  existed  between  it  and  the  posterior  surface  of 
the  ii'is. 

Early  in  the  disease  when  the  iris  is  saturated  with 
lymph,  it  is  soft  and  rotten  ;  but  at  a  later  date,  when  all 
the  acute  symptoms  have  passed  away,  the  iris  has  become 
completely  changed  in  its  character ;  it  is  exccFsively 
tough,  has  lost  all  its  elasticity,  and  is  converted  into  a 
dense  fibrous  membrane. 

The  causes  of  sympathetic  ophthcdmia  are — 

1.  Wounds  of  the  eye,  and  especially  those  which  in- 
volve the  ciliary  region  or  that  part  which  extends  for 
about  one-eighth  of  an  inch  backwards  from  around  the 
cornea,  a  space  in  which  lie  the  ciliary  muscle  and  ciliary 
processes. 

2.  The  lodgment  of  foreign  bodies  within  the  globe. 

3.  The  irritation  excited  by  degenerative  changes  taking 
place  in  eyes  already  lost. 

Sympathetic  ophthalmia  is  seldom,  if  ever,  excited  by  a 
suppurative  inflammation  of  one  eye.  This  fact  was 
noticed  by  Von  Graefe,  and  my  own  expez-ience  accords 
with  it.  If,  however,  a  foreign  body  is  within  the  globe, 
suppuration  does  not  lessen  the  danger  which  its  presence 
in  the  stump  will  keep  up. 

The  age  uf  the  pcdient  has  a  rema.rkahle  influence  on 
this  disease. — The  young  are  much  more  prone  to  it  than 
the  old,  and  it  runs  its  course  more  rapidly  in  the  child 
or  the  young  adult  than  it  does  in  the  middle-aged  or  the 
old. 
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Tlif-  period  af  xvldcli  sympaflu'tic  nplilJiahnia  may  cnmn 
on  after  an  injnry.—lt  is  difficult  to  assign  any  date  at 
which  sympathetic  ophthalmia  may  he  expected,  or  after 
which  the  sound  eye  may  be  considered  as  safe.  So  long 
as  the  irritation  primarily  excited  by  the  injury  continues, 
the  sound  eye  may  sympathise.  The  risk  cannot  be  said 
to  have  passed  away  until  the  injured  eye  has  quite  re- 
covered ;  the  sclerotic  must  have  regained  its  normal  white- 
ness, and  all  photophobia  and  lachrymation  have  ceased. 

If' the  injury  in  from  aforeu/n  hod.y  xoithin  the  eye  the 
sound  eye  may  become  sympathetically  affected  at  any 
time,  and  after  the  lapse  of  any  number  of  years. 

Tension  of  the  Eye.— The  tension  of  a  sympathetically 
inflamed  eye  varies  with  the  development  of  the  disease. 
In  the  early  stages  it  is  usually  increased,  sometimes  to 
the  extent  of  T  2  or  3,  so  that  the  globe  cannot  be  in- 
dented with  the  fingers.    This  state  of  increased  tension 
may  continue  during  many  months,  or  even  last  beyond  a 
year  It  may  accompany  the  acute  or  subacute  symptoms 
which  precede  atrophy.    If  the  disease  runs  on  unabated 
and  unarrested,  the  increased  tension  subsides,  a,nd  the 
eye  o-radually  becomes  softer  than  normal,  and  sinks  to 
— T  ^  or  3     The  vitreous  slowly  atrophies,  loses  consis- 
tency and  diminishes  in  bulk,  and  with  these  changes  the 
eve  softens.    But,  worst  of  all,  as  the  atrophy  of  the 
vitreous  proceeds,  the  retina  is  deprived  of  its  normal 
support,  and  falling  forwards  becomes  partly  or  com- 
pletely detached.  ,    r  ,i      x*.    i  +i  „ 
Symptoms— Kt  the  commencement  of  the  attack  the 
eve  "is  irritable  and  abnormally  sensitive  to  light;  there 
is  some  lachrymation,  the  conjunctiva  is  a  little  injected, 
and  the  pupil  is  decidedly  sluggish  m  its  action;  the 
power  of  focusing  the  eye  for  near  ob.iects  is  diminished  ; 
and  the  patient  is  unable  to  maintain  a  prolonged  ac- 
commodative effort.    Eeading  quickly  luduceg  .fatigue, 
the  words  become  confused,  blurred,  and  at  last  indistm- 
o-uishable,    A  few  minutes'  rest  and  the  eye  cau  resume 
fts  work,  but  the  same  symptoms  shortly  reappear  and 

oblige  it  to  desist.  ,  ,    o  ^ 

n  the  disease  progresses,  the  globe  from  sclerotic  injec- 
tion assumes  a  pinkish  appearance,  with  a  distinct  cdiary 
zone  round  the  cornea,  showing  internal  congestion,  i  le 
pupH  contracts  adhesions  to  the  anterior  capsule  of  the 
Fens,  and  becomes  stationary ;  or  if  atropine  be  dropped 
into  the  eye,  it  dilates  only  slightly    irregularly,  and 
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l>artially.  The  aqueous  becomes  serous,  and  the  stria- 
tion  of  the  iris,  at  first  indistinct,  is  afterwards  completely 
lost. 

Fig.  24. 


Fig.  24  represents,  as  well  as  an  engraving  can,  the  ap- 
pearance of  an  eye  suflering  from  sympathetic  opbtlialmia. 
It  was  drawn  from  a  young  man,  ret.  eighteen,  a  glass-blower, 
who  bad  lost  his  left  eye  from  an  injury  he  received  ten 
months  previously. 

At  the  onset  of  the  disease  there  is  generally  wo  •pain, 
I  not  even  sufficient  to  draw  proper  attention  to  the  eye  ; 
I  but  iu  the  later  stages  the  globe  is  tender  to  the  touch, 
£and  there  is  frequently  supra-orbital  pain.  Lymph  is 
j  speedily  effused  in  large  quantities  as  an  infiltration  into 
i  the  ditl'erent  tissues  involved  in  the  inflammation ;  the 
[  pupillaiy  area  of  the  capsule  of  the  lens  is  covered  and 
t  the  iris  almost  soaked  with  it.  This  exudation  rapidly 
I  becomes  organised,  and  contracts  firm  adhesions  between 
tthe  posterior  surface  of  the  iris  and  the  lens  capsule. 
(  Commencing  generally  in  the  iris,  the  disease  extends 
:  itself  back  to  the  choroid,  and  a  form  of  irido-choroiditis 
i  is  established,  very  difficult  to  arrest. 

Trmtmeni. — In  the  treatment  of  sympathetic  inflam- 
:  mation  of  the  eye,  we  must  consider — 1,  how  to  arrest 
t  the  progress  of  the  disease;  and,  2,  how  to  deal  with  an 
f  eye  which  remains  damaged  after  the  disease  has  been 
i  arrested. 

1.  How  to  arrest  the  progresa  of  the  disease. — If  the 
-  sympathetic  inflammation  of  one  eye  is  dependent  on 
1  injury  to  the  other,  and  it  is  clear  that  the  wounded  eye 
;  is  irreparably  blind  ;  or  if  the  exciting  cause  of  the  mis- 
chief is  a  previously  lost  eye  becoming  inflamed,  then 
:  there  cannot  be  a  moment's  hesitation  about  the  i:)ro- 
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priety  of  at  once  extirpating  the  diseased  or  the  injured 
eye. 

The  importance  of  removing  at  an  early  period  an  eye 
which  has  been  so  injured  as  to  be  useless,  and  which  is 
excitincr  irritation  in  the  other,  or  the  inflamed  remnant 
of  a  lost  eye  which  is  acting  in  the  same  prejudicial  man- 
ner, cannot  be  exaggerated  ;  for  though  in  the  very  early 
stage  of  sympathetic  ophthalmia  the  removal  of  the  cause 
of  m-itatiou  will  and  generally  does  cause  its  subsidence, 
yet  when  the  disease  has  thoroughly  taken  hold  of  the 
sound  eye,  even  the  removal  of  the  lost  one  may  fail  to 
arrest  its  progress. 

General  Treatment. — Absolute  rest  to  the  eyes  is  impe- 
ratively demanded  ;  all  reading,  writing,  or  fine  work  of 
any  kind,  must  be  forbidden  ;  when  at  home,  the  room 
should  be  kept  darkened  and,  when  out,  dark  neutral- 
tinted  glass  goggles  should  be  worn.  It  is  impossible  to 
overrate  the  importance  of  keeping  the  patient  for  a  long 
period  in  a  very  subdued  light ;  it  affords  the  best  hope 
of  success,  and  places  the  eyes  in  a  position  to  receive 
most  favourably  the  influence  of  any  other  treatment 
which  may  be  adopted.  However  well  the  patient  may 
progress,  the  order  to  rest  the  eyes  and  abstain  from  work 
should  not  be  rescinded  for  at  least  from  six  to  eight 
months.  The  disease  is  very  recurrent  in  its  nature,  and 
the  too  soon  exposing  the  eyes  to  the  stimulus  of  strong 
light  will  increase  the  chances  of  relapse. 

The  patient  should  be  well  fed,  as  the  disease  is  very 
depressing,  and  tonics  of  quinine,  iron,  or  bark  should  be 
prescribed.  I  have  occasionally  found  the  mineral  acids 
with  tincture  of  nux  vomica  (F.  72)  do  ^ood.  From 
the  use  of  iodide  of  potassium  and  perchloride  of  mer- 
cury, both  of  them  favourite  medicines  in  the  treatment  of 
irido-choroiditis,  I  have  never  known  the  slightest  benefit. 

In  some  cases  I  have  seen  decided  improvement  trom 
a  moderate  inunction  of  mercury,  but  quinine  in  one-  or 
two-grain  doses  must  be  given  at  the  same  time. 

Local  Applications. — Belladonna  in  one  form  or  another 
affords  the  most  grateful  apphcation  to  the  eyes.  A  solu- 
tion of  atropine,  of  the  strength  of  one  grain  to  the  ounce, 
'  should  be  dropped  into  the  eye  three  or  four  times  a  day. 
It  is  a  direct  and  very  excellent  sedative  to  the  eye.  aUays 
irritability  and  reheves  pain,  and  sometimes  it  seems  to 
exert  almost  a  specific  action  on  the  disease.  The  frequent 
use  of  a  belladonna  lotion  (F.  39)  also  gives  great  comfort. 


GLAUCOMA, 


115 


No  operation  should  be  performed  either  with  the  view 
of  arresting  the  disease,  or  for  the  purpose  of  making  an 
artiticial  pi;pil  so  long  as  the  eye  is  indamed. 

•2.  How  to  deal  ■with  an  eye  ivhicli,  remains  damaged  after 
tltc  disease  lias  been  arrested. —  If  the  disease  has  been 
stayed  before  the  deeper  parts  of  the  eye  have  been  seri- 
ously implicated,  and  a  fair  perception  of  light  remains, 
much  may  be  done  by  operative  treatment  to  restore  useful 
vision  to  the  eye.  The  objects  to  be  attained  are,  the  for- 
mation of  a  new  pupil  and  the  extraction  of  the  lens. 
There  are  very  few  eyes  which  have  suffered  from  sym- 
pathetic ophthalmia  in  which  an  artiticial  pupil  can  be 
satisfactorily  made  without  at  the  same  time  removing 
the  lens.  The  iris  has  become  so  changed  in  structure, 
md  so  adherent  to  the  lens  capsule,  that  it  is  difficult  and 
iften  impossible  to  perform  an  iridectomy ;  and  even  when 
diis  can  be  accomplished,  it  usually  fails  to  benefit  the 
sight,  from  the  exposed  capsule  of  the  lens  being  coated 
with  uvea.  It  is  therefore  generally  advisable  to  endea- 
I'our  to  remove  a  portion  of  iris  and  to  extract  the  lens 
n  the  one  operation.  If  no  iridectomy  can  be  performed, 
:he  lens  may  be  extracted  by  making  a  sufficient  opening 
■  through  the  closed  pupil  with  the  cyscotome  (Fig.  33) ;  or 

necessary  with  the  iris  scissors  (Fig,  22).  A  second 
operation  will  be  afterwards  reci[uired  to  make  a  new  pupil. 

The  extraction  of  the  lens  seems  to  exert  a  beneficial 
influence  on  the  eye,  as  after  it  has  recovered  from  the 
itfects  of  the  operation,  it  is  much  less  disposed  than  it 
was  before  to  a  recurrence  of  the  inflammation. 

GLAUCOMA. 
There  are  three  forms  of  this  disease — 

1.  The  acute  and  subacute  inflammatory. 

2.  The  chronic  or  simple. 

3.  The  consecutive  or  secondary. 

_  The  characteristic  symptoms  of  all  are  increased  ten- 
■;?iou  of  the  globe,  impairment  of  the  field  of  vision,  and 
■r'ading  sight.  The  progress  of  each  differs,  but  if  unin- 
:  oerrupted  by  treatment,  the  end  is  the  same— sooner  or 
j  i.ater  irreparable  blindness. 

;     To  ascertain  the  tension  of  the  globe.  (See  page  121.) 
'     The  impairment  of  the  field  of  vision  in  glaucoma  is 
'  '.si'y  great._  It  usually  commences  at  the  inner  or  nasal 
•  side,  at  which  part  it  is  sometimes  completely  wanting. 
In  some  cases  the  field  is  simply  contracted,  and  tliTs 
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occasionally  goes  on  to  such  an  extent  that  the  patient 
will  describe  his  limitation  of  vision  "  as  if  he  were  look- 
ing through  a  tube."  In  other  cases  jDortions  of  the  field 
are  completely  obliterated,  so  that  in  certain  directions  the 
eye  is  blind. 

To  determine  and  map  oid  the  field  of  vision.  (See  Article 
on  this  subject.) 

Causes.— Glaucoma  is  a  disease  of  advanced  life,  the 
large  majority  of  the  cases  being  in  patients  (fver  forty- 
five  years  of  age.  There  are,  however,  exceptional  in- 
stances in  which  it  has  occurred  at  a  much  earlier  date. 
Glaucoma  may  be  idiopathic,  that  is,  it  may  develop  itself 
in  an  eye  without  any  apparent  cause;  or  it  may  be  de- 
pendent on  an  injury,  or  on  some  foi-m  of  inflammation 
of  the  eye  to  which  it  is  secondary. 

The  advent  of  an  attack  of  acute  glaucoma  seems  to  be 
sometimes  due  to  a  sudden  mental  shock  occurring  to  a 
person  already  dejDressed,  and  with  eyes  probably  predis- 
posed to  the  disease.    Thus,  I  have  on  several  occasions 
seen  it  come  on  after  severe  afSiction  caused  by  the  death 
of  near  relations,  or  by  great  pecuniary  loss._  In  one 
case  which  came  under  my  notice,  a  sudden  fright  m  a 
patient  exhausted  by  night-watching  ai^parently  induced 
the  disease.    The  patient,  a  nurse,  had  from  sheer  fatigue 
fallen  asleep  by  the  bedside  of  the  patient  she  was  watch- 
ing, when  she  was  suddenly  awoke  in  the  night  by  the 
snapping  of  the  sash  cord,  and  the  sudden  falling  of  the 
window.    Within  a  few  hours  she  had  an  attack  of  acute 
glaucoma.    Patients  who  have  suffered  fi-om  gout  or  from 
disorders  of  the  digestive  system  have  been  supposed  to 
be  specially  liable  to  glaucoma,  but  this  has  not  been 
satisfactorily  proved.    Both  eyes  may  be  simultaneously 
involved  ;  but  it  is  more  usual  for  one  to  be  first  affected, 
and  for  the  disease  to  follow  in  the  other  after  a  varying 
interval.    When  one  eye  has  suffered  from  glaucoma  the 
other  is  specially  Uable  to  be  attacked. 

The  premonitory  sijmptoms  of  glaucoma  are —  ^ 

1.  Rapidly  increasintj  presbyopia,  the  patient  finding  it 
necessary  to  frequently  change  his  convex  glasses  for 
stronger  ones  on  account  of  his  defect  of  sight  increasing. 

2.  Periodic  ohscaratioiis,  sudden  dimness,  varying  m 
deo-ree  and  lasting  from  a  few  minutes  to  several  hours. 

3  Ealos  or  rainhoios  around  the  candle  or  any  other 
light  is  a  frequent  symptom,  and  one  which  generally 
draws  the  patient's  attention  to  his  eye. 
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4.  Diuiinafton  of  tltc  field  of  vision  and  fading  sight. 

5.  A  gradual  increasing  hardness  of  I  lie  glolie. 

Such  are  the  warning  symptoms  of  gla.ncoma,  but  they 
may  be  all  so  slight,  or  may  malce  their  apijearances  so 
slowly  that  they  may  be  i^uheeded,  and  this  is  especially 
the  case  if  one  eye  only  is  affected. 

1.  Acute  Ixplamjiatory  Glaucoma  is  generally  sudden 
in  its  attack,  occurring  usually  in  eyes  which  have  had 
premonitor}^  symptoms,  though  they  may  not  have  been 
ajipreeiated  by  the  patient ;  or  it  may  supervene  on  the 
simple  form  of  the  disease,  the  chronic  glaucoma  rapidly 
and  suddenly  assuming  the  acute  inflammatory  tyiDe. 

Sijmptouis. — The  eye  exhibits  all  the  external  manifes- 
tations of  great  internal  congestion  and  acute  inflam- 
matory action.  There  is  distension  of  the  ciliary  vessels; 
both  of  the  veins  which  emerge  through  the  sclerotic  in 
front  of  the  insertion  of  the  recti,  and  of  the  zone  of 
arteries  around  the  cornea  ;  occasionally  there  is  also 
chemosis  of  the  conjunctiva.  The  anterior  chamber  is 
diminished  in  size,  sometimes  to  such  a  degree  as  to  bring 
the  iris  almost  into  contact  with  the  cornea  ;  the  pupil  is, 
dilated  and  either  very  sluggish  or  comjoletely  inactive. 
The  patient  sees  rainbows  or  halos  of  bright-coloured 
light  around  the  candle  or  gaslights.  The  field  of  vision 
is  diminished,  or  parts  of  it  are  obliterated.  The  sight  is 
.greatly  impaired,  and  is  rapidly  getting  worse;  in  a  few 
hours  it  may  be  so  reduced  as  to  be  able  only  to  distinguish 
No.  XX.  or  to  count  fingers.  The  tension  of  the  globe 
is  increased  from  T  1  to  T  3,  or  stony  hardness.  The  pain 
is  usually  most  severe,  oftentimes  of  an  almost  mad- 
dening chai-acter.  There  is  a  sense  of  aching  and  tight- 
ness of  the  globe,  with  pain  extending  around  the  orbit, 
along  the  side  of  the  head,  and  down  the  nose,  but  the 
most  acute  agony  is  often  referred  to  the  back  of  the  head. 
This  is  usually  accompanied  with  severe  vomiting,  so  as  to 
-  give  to  the  symptoms  an  aspect  of  a  bad  bdious  attack,  for 
V  which,  indeed,  it  is  unfortunately  too  often  mistaken. 

Examined  ivith  the  OphfJudniosrope  the  vitreous  may 
'  be  so  tui-bid  as  to  prevent  the  fundus  from  being  seen; 
'  but  if  the  humours  are  still  sufflciently  clear,  there  will  be 
■  found  cupping  of  the  optic  nerve;  pulsation  of  the  retinal 
1  arteries,  either  spontaneous,  or  produced  by  the  slightest 
pressure  on  the  globe  ;  and  a  dilated  a,nd  tortuous  con- 
i  dition  of  the  retinal  veins.    Small  blood  s]3ots  will  be 
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often  seen  scattered  at  different  parts  of  the  retina. 
They  are  the  result  of  capillary  hasmorrhages,  which  take 
place  in  most  cases  of  the  acute,  and  in  many  of  the 
chronic  glaucoma.  Filmy  blood  clots  are  also  often 
found  in  the  vitreous. 

Tlie  Characteristics  of  a  Glaucomatous  Cup. — The  glau- 
comatous cup  involves  the  whole  optic  disc :  its  margia 
is  abrupt,  sharp,  and  sometimes  excavated,  overlapping 
the  cup,  and  the  vessels  as  they  curl  over  its  edge  appear 
to  be  either  interrupted  or  distorted.  If  the  excavation  is 
deep,  the  continuity  of  the  vessels,  as  they  ascend  the  side 
of  the  cup  and  mount  over  its  edge,  seems  to  be  lost,  and 
the  vessels  look  as  if  they  were  interrupted  or  broken  in 
their  course  ;  whilst  if  the  cupping  of  the  nerve  is  shallow 
the  vessels  appear  bent  or  distorted  as  they  pass  over  its 
edge.  The  optic  disc  is  encircled  by  a  light-coloured 
zone.  This  is  caused  by  the  edge  of  the  sclerotic  ring 
shining  through  a  rim  of  atroiDhied  clioroid,  and  it  is  best 
seen  in  those  cases  where  the  excavation  is  deepest.  The 
central  portion  of  the  papilla  has  often  a  peculiar  bluish- 
grey  tinge  which  increases  in  intensity  towards  the  cir- 
cumference of  the  nerve.  So  deceptive  is  the  appearance 
of  a  deeply  excavated  nerve  that  it  resembles  more  the 
prominence  of  a  sphere  than  the  hollow  of  a  cup.  The 
glaiicomaiotis  excavation  is  perfectly  distinct  from  what 
is  termed  the  pliysiological  cup. 

The  physiological  cup  is  simply  a  shallow  depression 
confined  to  the  "centre  of  the  optic  disc,  in  the  site  where 
the  retinal  vessels  pass;  it  looks  white  and  glistening, 
and  its  sides  are  usually  bevelled  or  sloping ;  it  varies 
greatly  in  size,  but  it  is  surrounded  by  healthy-looking 
nerve  structure  ;  it  is  congenital,  and  has  no  unfavourable 
omen.  In  addition  to  these  two,  there  is  a  tliird  form  of 
excavation  of  the  disc  produced  by  atrophy  of  the  optic 
nerve.   (See  Atrophy  of  Optic  Nerve.) 

Two  modifications  of  this  acute  form  of  glaucoma 
should  be  noticed.  A  suhacu.te  in  which  all  the  sym  ptoms 
are  diminished  in  intensity;  and  a  haiinorrhagic  form  in 
which  there  is  a  pecuHar  tendency  to  retinal  hcemor- 
rhao-es,  a.nd  in  which  bleeding  between  the  choroid  and 
retina  'will  sometimes  occur  immediately  the  tension  of 
the  globe  is  relieved  by  iridectomy. 

Results  of  Acute  Glaucoma.— The  vision  may  be  reduced 
to  a  mere  perception  of  large  objects  in  a  few  days,  or,  m 
very  acute  cases,  as  in  the  "  Glaucoma  fulmmans  ot 
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Gnieff*  in  even  a  few  hours.  IE  the  acute  symptoms 
subside,  and  some  of  the  lost  sight  is  regained,  the  eye  is 
still  left  in  a  very  unhealthy  and  unsatisfactory  state. 
'L'he  sight  remains  impaired,  the  tension  of  the  globe  will 
generally  continue  too  great,  and  there  is  a  iDrobability, 
amounting  almost  to  a  certainty,  that  the  eye  will  sooner 
ur  later  be  subjected  to  another  attack  which  will  still  fur- 
ther damage  the  sight,  if  it  does  not  altogether  destroy  it. 
After  one  or  more  of  these  acute  attacks,  the  eye  will 
drift  into  the  state  of  hopeless  blindness  which  has  been 
described  as  glaucoma  absoliitum.  This  is,  in  fact,  the  last 
stage  of  the  disease,  when  the  eye  is  irremediably  blind, 
and  when  all  hope  of  benefit  from  treatment  has  passed. 
The  globe  is  of  stony  hardness,  the  pui^il  widely  dilated, 
and  often  irregularly  so ;  the  anterior  chamber  is  so 
shallow  that  the  iris  is  almost  in  contact  with  the  cornea, 
which  is  auEBsthetic  and  dull  in  appearance,  having  lost 
much  of  its  normal  lustre.  The  humours  are  turbid,  so 
that  the  fundus  cannot  be  seen  ;  and  it  may  be  that  the 
lens  is  also  cataractous.  But,  in  addition,  the  eye  is  often 
subject  to  severe  pain,  which  is  either  constant  or  so  fre- 
quently recurring  as  to  destroy  sleep  and  impair  health. 
The  suffering  may  be  due  either  to  a  repetition  of  the 
acute  inflammatory  attacks,  which  continue  even  though 
the  eye  is  lost ;  or  to  the  irritation  which  is  excited  by 
degenerative  changes  taking  place  in  the  tissues  within 
the  globe. 

Treatment. — For  the  acute  inflammatory  glaucoma 
there  is  but  one  plan  of  treatment  which  holds  out  the 
promise  of  regaining  much  of  the  lost  sight,  and  at  the 
same  time  of  relieving  pain,  and  that  is  iridectomy.  The 
results  of  this  operation  in  acute  glaucoma  have  been 
most  brilliant ;  its  curative  eflect  is  now  an  established 
fact,  and  cannot  be  controverted  by  ignorance  or  preju- 
dice. 

To  Von  Graefe  is  to  be  ascribed  the  honour  of  having 
originated  the  operation,  and  the  thanks  of  all  who  are 
benefited  by  it  are  due  to  him.  The  effect  of  iridectomy 
is  to  relieve  tension,  and  the  symptoms  which  are  de- 
pendent on  it  at  once  begin  to  subside.  The  operation 
should  be  performed  as  soon  as  possible  after  the  acute 
symptoms  have  set  in.  as  every  hour  tends  to  diminish 
the  chances  of  recovery. 


*  Arcliiv  ftir  Ophthal.,  viii.  2. 
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For  the  eye  which  has  been  lost  by  glaucoma,  aud  con- 
tinues painful,  or  is  liable  to  frequent  recurrence  of 
inflammation,  the  best  treatment  is  excision.  The  opera- 
tion of  iridectomy  in  such  cases  generally  fails  to  give 
relief. 

•2.  Chronic,  or  Simple  Glaucoma.— The  progress  of  this 
disease  is  usually  unaccompanied  by  pain.  It  may  involve 
one  or  both  eyes  ;  but  when  both  are  affected,  it  is  gene- 
rally more  advanced  in  one  eye  than  in  the  other.  The 
vision  gradually  fades,  and  there  are  occasional  obscura- 
tions in  which  the  dimness  is  greatly  increased— in  some 
cases  almost  to  darkness ;  but  after  a  varying  time  the 
sight  is  regained.  The  patient  sees  rainbows  or  halos  of 
coloured  light  around  the  caudles.  The  pupil  is  sluggish 
and  more  dilated  than  normal.  The  anterior  chamber 
becomes  shaUow,  and  the  humours  turbid.  The  tension 
of  the  eye  is  increased ;  and  the  field  of  vision  is  con- 
tracted, or  in  parts  lost.  These  symptoms  may  steadily 
progress,  with  occasional  remissions  or  exacerbations, 
until  all  sight  is  extinguished.  Frequently,  however,  an 
acute  attack  supervenes,  and  all  the  symptoms  which 
characterise  the  acute  inflammatory  glaucoma  are  at  once 
developed. 

Examined  ivith  the  OpUlialmoscope  the  same  appear- 
ances are  presented  which  were  mentioned  in  the  section 
on  Acute  Glaucoma,  page  117  — viz.,  cuppmg  of_  the 
optic  disc  with  pulsation  of  the  retinal  arteries,  either 
spontaneous  or  produced  under  the  shghtest  pressure  of 
the  fingers  on  the  globe ;  undue  fulness  of  the  retinal 
veins ;  turbidity  of  the  vitreous,  and  occasionally  small 
extravasations  of  blood  on  the  retina. 

Treai ))ie77i.— Iridectomy  afibrds  the  best  chance  for  the 
eye  ;  but  the  results  of  "this  operation  in  the  chronic  or 
simple  crlaucoma  are  not  nearly  so  favourable  as  when  per- 
formedl;or  the  acute  form  of  this  disease.  It  will  gene- 
rally arrest  the  progress,  and  retain  for  the  patient  the 
vision  he  still  has,  but  it  wiU  often  fail  to  bring  back  the 
sio-ht  which  has  been  lost.  StiU,  so  long  as  the  eyes 
possess  perception  of  light,  it  is  worth  performing  iridec- 
tomy, as  the  results  of  the  operation  will  often  far  exceed 
the  expectations,  and  especially  if  the  disease  has  been  of 
short  duration.  In  some  cases  which  have  been  under 
my  care  where  the  vision  was  so  reduced  that  the  patients 
could  only  count  fingers,  I  have  been  gratified  by  such  a 
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restoration  after  the  operation  as  has  enabled  them  to 
read  fair-sized  type,  such  as  from  l^o.  ti  to  No.  10  of 
Jaeger. 

For  medicinal  treatment,  the  guttaj  cseriaa  (F.  18) 
should  be  dropped  twice  daily  into  the  eye,  and  the  pil. 
sod;\3  arseniatis  may  be  given  twice  daily.  When  there 
is  pain  in  or  about  the  eye  the  croton  chloral  (F.  76) 
may  be  given  every  one  or  two  hours  until  relieved,  but 
for  three  doses  only. 

The  cases  of  chronic  glaucoma  which  hold  out  the  best 
promise  of  success  are  those  in  which  the  field  of  vision  is 
still  entire,  and  where  the  disease  has  not  continued  long 
enough  to  produce  severe  atrophic  changes  in  the  optic 
nerve  and  retina. 

o.  Consecutive,  or  Secondary  Glaucoma  may  compli- 
cate many  of  the  diseases  and  injuries  of  the  eye.  It  may 
follow  a  perforating  wound  in  which  the  lens  has  been 
injured;  or  it  may  come  on  after  a  needle  operation  for 
cataract  or  for  opac[ue  capsule ;  or  after  a  dislocation  of 
the  lens  into  the  anterior  or  vitreous  chambers.  It  is 
then  known  as  traumatic  glaucoma  (see  page  155). 
Secondary  glaucoma  is  also  occasionally  met  with  in 
cases  of  iritis  and  irido-choroiditis,  in  staphyloma,  in 
sympathetic  ophthalmia,  and  in  some  forms  of  deep  ulce- 
ration of  the  cornea.  Whenever  it  occurs  it  must  always 
be  regarded  as  a  grave  symptom. 

Treatment. — In  those  cases  where  the  increased  tension 
of  the  globe  is  dependent  on  removable  causes,  the  source 
of  the  irritation  should  be  taken  away.  Where  a  wounded 
or  broken -up  lens  is  pressing  upon  the  iris,  and  exciting 
glaucomatous  symptoms,  it  should  be  either  sucked  out 
with  a  syringe  or  removed  by  hnear  extraction.  When  a 
dislocated  lens  is  the  cause  of  irritation,  it  should  be 
extracted.  In  cases  of  increased  tension  after  capsular 
operations,  paracentesis  of  the  cornea  will  generally  afford 
relief.    (See  page  36.)    The  same  operation  may  be  also 

'  tried  when  glaucomatous  symptoms  are  associated  with 
deep  ulceration  of  the  cornea ;  but  should  it  fail  to 
diminish  the  tension,  a  portion  of  the  iris  should  be 
excised  by  iridectomy,  or  Siimesch's  operation  be  per- 
formed.   In   iritis  or   irido-choroiditis   with  increased 

I    tension  of  the  globe  iridectomy  should  be  performed. 

To  ascertain  the  Tension  of  tue  Globe  the  patient 
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sliould  be  told  to  gently  close  his  eyes  and  look  down- 
wards whilst  the  surgeon  places  his  two  forefingers  on  the 
upper  part  of  the  eye,  and  by  an  alternating  pressure 
with  first  one  finger  and  then  the  other,  as  if  feeling  for 
fluctuation,  he  determines  the  degree  of  tightness  of  the 
globe.  The  tension  of  eyes  varies  considerably  in  different 
patients  even  in  health ;  it  is  well,  therefore,  when  de- 
ciding on  the  degree  of  tension  of  a  diseased  eye  to 
examine  also  the  sound  one  so  as  to  compare  the  two,  as 
their  normal  condition  may  be  either  slightly  above  or 
below  the  usual  standard  of  tightness. 

The  following  symbols  were  suggested  by  Mr.  Bowman, 
in  the  British  Medical  Journal,  October  11,  1862,  for  re- 
cording accurately  the  varying  degrees  of  increase  and 
diminution  of  tension  : — 

"  T  represents  tension  ('  t '  being  commonly  used  for 
'  tangent,'  the  capital  T  is  to  be  preferred) :  Tn,  tension 
normal.  The  interrogative,  ?,  marks  a  douU,ylh^c\^.  m 
such  matters  we  must  often  be  content  with.  The 
numerals  following  the  letter  T  on  the  same  line  indicate 
the  degree  of  increased  tension ;  or,  if  the  T  be  preceded 
■by  _^  of  diminished  tension,  as  further  explained  below. 
Thus  : 

"  T  3.  Third  degree,  or  extreme  tension.  The  fingers 
cannot  dimple  the  eye  by  firm  pressure. 

"  T  2.  Second  degree,  or  considerable  tension.  The 
fingers  can  sUghtly  impress  the  coats. 

T  1.  First  degree.  Slight  but  'positive  increase  of 
tension. 

"  T  1  ?  Doubtful  if  tension  increased. 
"  Tn.  Tension  normal. 

"  T  1  ?  Doubtful  if  tension  be  less  than  natural. 

"  _  T  1.  First  degree  of  reduced  tension.  Slight  but 
positive  reduction  of  tension. 

"  T  2  \  Successive  degrees  of  reduced  tension,  short 

"  _T  3  ^  of  such  considerable  softness  of  the  eye  as 
allows  the  finger  to  sink  in  the  coats.  It  is  less  easy  to 
define  these  by  words." 

Tremulous  Iris— li'idofZowes is— are  terms  applied  to  an 
iris  which  trembles  and  vibrates  with  each  movement  of 
the  eye.  It  is  most  frequently  caused  by  the  loss  of  the 
lens  and  is  thus  occasionally  seen  after  the  extraction  ol 
cataract,  or  it  may  be  produced  by  a  partial  or  complete 
dislocation  of  the  lens  either  into  the  anterior  chamber  or 


DISEASES  OF  THE  VITREOUS  HUMOUR.  123 

vitreous.  The  iris  is  also  generally  tremulous  in  cases  of 
liydrophtlialmos,  owing  to  the  loss  of  support  of  the  lens 
from  an  increase  in  the  size  of  the  posterior  aqueous 
chamber,  and  a  stretching  of  the  suspensory  ligament. 

CoLOBOMA  OF  THE  Iitis  is  a  Congenital  deficiency  of  a 
portion  of  the  iris,  caused  by  an  arrest  of  development 
in  early  fffital  life.  It  usually  occurs  in  the  lower  part  of 
the  iris,  and  is  associated  with  a  similar  defect  in  the 
choroid.  A  case  is  reported  by  Mr.  Hulke,*  in  which 
there  was  a  coloboma  of  the  iris,  choroid,  retina,  and 
optic  nerve-sheath.  Coloboma  of  the  iris  most  frequently 
occurs  in  both  eyes,  but  it  is  not  uncommon  to  find  only 
one  e3-e  aliected.  It  is  occasionally  associated  with 
microphthalmos  or  congenitally  stunted  eyes.  Mr.  White 
Cooper  has  related  the  history  of  three  children  out  of  a 
family  of  seven,  each  of  whom  was  afflicted  with  microph- 
thalmos and  coloboma  of  the  iris  in  both  eyes.f 

DISEASES  OF  THE  VITRKOUS  HUMOUR. 

Hyalitis,  or  inflammation  of  the  vitreous,  rarely  occurs 
either  as  an  idiopathic  or  a  primary  affection.  It  is 
usually  associated  either  with  disease  of  the  iris,  the 
choroid,  or  retina,  to  which  it  is  secondary.  It  may  be 
induced  by  an  injury,  and  especially  the  lodgment  of 
a  foreign  body  in  the  vitreous  or  the  adjoining  ciliary 
processes. 

The  inflammation  may  be  either  simple  or  suppurative. 

In  simjjle  liyalitis  there  is  a  diffused  haziness  of  the 
vitreous,  with  here  and  there  small  filmy  opacities.  These 
may  be  caused  by  portions  of  the  connective  tissue  be- 
coming opaque,  or  by  small  effusions  of  lymph  into  the 
vitreous  from  the  neighbouring  ciliary  processes.  When 
the  hyalitis  is  due  to  the  presence  of  a  foreign  body 
within  the  eye,  large  masses  of  lymph  will  be  frequently 
seen  behind  the  edge  of  the  lens  projecting  into  the 
vitreous,  whilst  the  rest  of  its  structure  is  so  tur-bid  as  to 
exclude  the  fundus  of  the  eye  from  ophthalmoscopic  view. 
If  the  inflammation  is  long  continued,  the  vitreous  loses 
its  consistency,  and  becomes  more  or  less  fluid  and  reduced 


*  Royal  London  Ophtlialmic  Hospital  Reports,  vol.  iii.  p.  335. 
t  Ibid.,  vol.  i.  p.  no. 
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in  bulk.  Witli  this  diminution  of  volume,  detacliraent  of 
the  retina  and  shrinking  of  the  globe  are  apt  to  occur. 

SwpiJurailvc  hyal'tUs  is  met  with  in  ophthalmitis  and 
sui>puration  of  the  globe.  The  effusion  of  pus  may  be 
often  seen  to  commence  in  the  ciliary  region  behind  and 
to  one  side  of  the  lens,  but  it  soon  diffuses  itself  through- 
out the  whole  of  the  vitreous. 

Treatment. — As  hyaUtis  is  seldom  a  primary  affection, 
the  treatment  for  it  will  be  found  under  the  heading  of 
the  diseases  to  which  it  is  secondary. 

MuSCiK    VOLIT ANTES:    OtaCITIES    OF    THE  VlTREOUS,— 

Opacities  of  the  vitreous,  the  result  of  disease,  must  be 
distinguished  from  the  motes  or  muscaa  volitantes,  which 
are  perfectly  compatible  with  healthy  eyes,  although  they 
are  the  source  of  much  anxiety  and  even  of  misery  to  the 
patient.  Two  varieties  of  muscaj— the  transparent  and 
the  opaque — are  commonly  met  with — and  they  occur 
mostly  amongst  myopic  patients  and  those  who  use  their 
eyes  much  for  fine  or  close  work. 

The  t)-ansparent  muscce  are  best  seen  when  looking  up 
in  the  light,  or  against  a  white  surface  through  a  small 
aperture  in  a  card,  or  with  the  lids  partially  closed.  They 
consist  of  numerous  small  transparent  bead-like  bodies, 
some  of  them  hanging  together  in  rows  or  in  clusters, 
whilst  others  are  floating  as  isolated  circles  in  myriads 
before  the  eye.  They  do  not  obscure  vision,  as  every- 
thing is  seen  clearly  through  them,  or  by  their  side.  If 
the  eyes  are  suddenly  turned  upwards  and  then  fixed, 
they  will  be  observed  by  the  patient  to  float  slowly  down- 
wards, as  if  gravitating  to  the  fandus  of  the  globe.  They 
are  perfectly  innocuous,  and  merely  represent  the  corpus- 
cles of  the  vitreous  and  debris  of  cells,  which  m  certain 
lights  become  obvious  to  the  eye  in  which  they  exist.  The 
diflrerent  shapes  assumed  by  these  transparent_musca3  are 
caused  by  aggregations  of  the  corpuscles  either  into  groups 

or  strings.  i  •  i  • 

Opaque  Jf(tscce.— The  second  form  of  mote,  which  is 
often  complained  of,  consists  of  one  or  more  dark  spots  of 
different  fantastic  shapes,  which  are  constantly  floating 
before  the  field  of  vision,  and  shifting  with  the  movements 
of  the  eye.  They  will  appear  suddenly,  and  remain  tor 
years  without  increasing  or  diminishing,  or  without  the 
eye  becoming  in  any  other  way  affected.  They  will  also 
disappear  occasionally  for  mouths  or  longer,  and  then 
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turn  lip  again  in  tlaeir  old  familiar  form.  This,  j^eriiaios, 
may  be  exijlained  by  snppo.sing  that  the  body  of  which 
the  mote  is  composed  floated  ont  of,  and  was  for  a  time 
accidentally  kept  from,  the  field  of  vision,  when,  again 
becoming  free,  it  reappeared.  The  cause  of  these  opaque 
musca;  it  is  difficult  to  ascertain.  They  may  be  the  doljiis 
of  cells  congregated  together,  or  opaque  detached  filaments 
from  the  connective  tissue  of  the  vitreous,  or  a  little  of 
the  pigment  of  the  uvea  which  has  been  accidentally  de- 
tached from  the  ciliary  processes  and  worked  its  way  into 
the  vitreous.  Bonders,  in  speaking  of  muscas  volitanles, 
says :  "  I  succeeded  in  finding,  on  microscopic  exami- 
nation, with  Professor  Jansen,  some,  and  subsecpiently 
with  Dr.  Doncau,  all  forms  in  the  vitreous  humour  of  the 
human  eye."'  He  detected  "pale  cells  and  debris  of  cells 
in  a  state  of  mucine-metamorphosis ;  fibres  furnished 
with  granules,  and  groups  of  granules  with  adherent 
granular  fibres."* 

Treatment. — Eest  the  eyes  by  abstaining  from  all  close 
work,  and  avoid  constantly  looking  for  the  muscas.  If  in 
bright  lights  they  become  visible  without  the  patient 
searching  for  them,  he  should  be  provided  with  neutral- 
tint  or  dark  cobalt-blue  glasses.  Tonics  of  quinine  or 
iron  frequently  do  good  by  imiDroving  the  health,  and 
rendering  the  eye  and  the  mind  of  the  sufferer  less  im- 
pressionable to  little  defects.  No  local  applications  will 
be  of  any  service  for  the  getting  rid  of  the  true  muscie 
volitantes.  The  patient  should  be  assured  that  they  are 
not  portentous  of  coming  blindness,  and  that  they  may 
continue  for  years  without  causing  any  more  than  their 
present  annoyance.  M iiscce  must  not  be  confounded  with 
scotoiuata,  which  are  fixed  blind  spots  in  the  field  of  vision, 
dependent  on  a  complete  loss  of  sensibility  of  a  portion 
of  the  retina. 

Opacittes  or  the  A^itreous  are  a  frequent  result  of 
disease  of  the  iris,  choroid,  and  retina,  and  especially  of 
those  affections  which  have  a  syphilitic  origin.  They  may 
be  due  to  inflammatory  changes  in  the  cells  or  connective 
tissue  of  the  vitreous,  or  to  small  efi'usious  of  lymph,  or 
to  extravasations  of  blood.  They  are  frequently  associated 


*  Dimdcrs  on  Ibe  "  Acconiniodatiou  and  liefratlion  of  llie  Eye." 
Sydenham  Society,  p.  I'jO. 
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with  a  (reueral  turbidity  of  the  vitreous,  hut  they  may 
also  exist  in  large  numbers  when  that  structure  is  perfectly 
transparent,  so  that  with  the  aid  of  the  ophthalmoscopic 
mirror  these  opaque  bodies  may  be  seen  lloating  in  a  per- 
fectly clear  medium.  The  opacities  may  assume  a  variety 
of  forms  resembling  either  grains  of  soot,  dark  threads,  or 
membranous  expansions.  When  they  _  are  numerous, 
there  is  usually  great  impairment  of  vision  ;  but  this  is 
often  as  much  due  to  the  disease  which  has  led  to  their 
formation  as  to  the  impediment  they  offer  to  the  passage 
of  light  to  the  retina.  Those  which  are  placed  deeply  m 
the  vitreous  create  the  most  confusion  by  throwing  their 
shadows  on  to  the  retina. 

Treaiment. — Opacities  of  the  vitreous  must  be  treated 
by  attacking  the  disease  which  has  given  rise  to  them. 
Those  which  have  a  syiAilitic  origin,  and  are  dependent 
on  small  plastic  effusions,  are  more  amenable  to  remedies 
than  any  of  the  other  forms.  For  the  filmy  opacities  due 
to  haBmorrhage  nothing  can  be  done.  In  the  course  of 
time  they  will  shrink  considerably,  and  many  of  them 
will  disappear  from  the  field  of  vision.  The  dense  mem- 
branous opacities,  which  greatly  obstruct  vision  by  fioating 
in  front  of  the  object,  Von  Graefe  treated  successfully  by 
dividing  with  a  fine  needle,  as  in  a  capsular  operation 
after  cataract. 

Sparkling  Sy^cuys-is  —  Synchysis  scintnians— These 
euphonious  titles  have  been  given  to  the  beautiful 
appearance  which  is  presented  by  sparkling  flakes  of 
cholesterine  floating  in  a  fluid  vitreous.  They  frequently 
abound  in  such  quantities  that  they  may  be  seen  to 
descend  in  a  perfect  shower  after  every  movement  of  the 
eye  With  the  ophthalmoscope  the  crystals  of  cholesterine 
look  like  chips  of  gold  leaf,  and  make  the  vitreous  closely 
resemble  the  liqueur  called  gold-water.  The  cholesterine 
is  probably  derived  from  blood  which  at  some  distant 
period  had  been  effused  into  the  vitreous. 

Fluidity  of  the  Vitreous— <S'.?/!K7(.(/sis— is  the  begin- 
ning of  the  end  of  many  of  the  diseases  of  the  eye  which 
lead  to  blindness.  It  may  be  due  to  ophthalmitis,  or  to 
inflammation  of  the  iris,  choroid,  or  retina.  _  It  is  one  ot 
the  terminations  of  sympathetic  ophthalmia,  and  is  a 
frequent  result  of  injuries  of  the  eye  accompanied  with 
deep  or  posterior  intraocular  haamorrhage.     It  also 
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nsually  ocrars  iu  hyclrophthalmos,  and  in  most  cases  of 
i;eaeral  stapliylomatous  enlargement  of  tlie  globe.  In 
many  diseases,  tlnidity  of  the  viti-eons  with  softening 
of  the  eye  follows  increased  tension:  it  is  so  in  sym- 
pathetic ophthalmia,  and  in  irido-choroiditis,  and  fre- 
quently also  in  glaucoma.  It  then  indicates  that  the 
disease  has  done  its  worst,  and  atrophy  of  the  tissues 
within  the  eye  has  commenced.  A  tluid  vitreous  does 
not  necessarily  imply  a  soft  eye ;  the  globe  may  in 
I'ertain  cases  be  of  its  normal  tension,  or  it  may  be  even 
_  glaucomatous  a,nd  have  its  hardness  inci'eased.  A  soft 
eye,  however,  usually  indicates  a  fluid  vitreous,  unless  the 
diminution  of  tension  has  been  caused  by  a  recent  escape 
of  vitreous  from  an  injury.  Although  a  loss  of  con- 
sistence of  the  vitreous  is  commonly  produced  by  some 
inflammatory  disease,  yet  it  may  occur  in  e3'es  which 
have  never  suffered  from  an  inflammatory  afi'ection  and 
which  still  retain  very  fair  sight.  Such  eyes,  however, 
are  prone  to  the  early  formation  of  cataract,  and  to 
detachment  of  the  retina.  This  fluid  state  of  the  vitreous 
is  frequently  met  with  in  extreme  myopia  associated  with 
large  posterior  staphyloma,  and  in  cases  of  cataract 
coming  on  in  young  people  without  any  assignable  cause, 
but  probably  due  to  defective  nuti'ition  arising  from  some 
constitutional  ailment. 

A  loss  of  vitreous  occasioned  by  some  penetrating 
wound  is  rapidly  replaced  by  aqueou.s.  Fresh  vitreous  is 
never  generated.  If  the  amount  lost  be  small,  no  iU 
effects  may  follow,  as  sulficient  aqueous  will  be  kept 
secreted  to  supply  its  place  ;  but  if  the  escape  of  vitreous 
be  large,  the  eye  usually  sufi'ers.  For  a  while  the  globe  is 
plumped  out  by  aqueous,  but  the  supply  after  a  time 
fails  to  meet  the  demand,  and  the  eye  tirst  becomes  soft, 
then  shrinks,  and  ultimately  all  sight  vanishes. 

Foreign  Bodies  in  the  Yitreous.— A  foreign  body  may 
'  be  lodged  in  the  vitreous  and  remain  there  for  a  long 
'■period  provided  it  does  not  exert  any  injurious  jDres- 
-sure  on  any  of  the  other  parts  within  the  eye.  The 
:danger  is,  that  with  the  motions  of  the  globe  its  position 
:imay  be  shifted,  and  falling  to  the  fundus  may  then 
■excite  a  dangerous  inflammation,  which  may  lead 
■  to  destruction  of  the  other  eye  from  sympathetic  oph- 
'ithalmia. 

Treatment— li  the  Foreign  Body  can  be  seen,  an  en- 
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deavonr   should  be  made  to  remove  it.    (See  Article 
"  Foreiga  Bodies  within  the  Eye."  ) 

H/EMORMAGE  INTO  THE  ViTREOUs  may  tate  place— 
1,  from  rupture  of  some  of  the  vessels  of  the  ciliary 
processes ;  2.  from  choroidal  haBmorrhage,  the  blood 
breaking  through  the  retina  and  becoming  extravasated 
into  the'' vitreous ;  or,  3,  it  may  ensue  from  the  rupture 
of  a  retinal  vessel,  but  this  is  rare. 

Sudden  and  spontaneous  ha3morrhage  from  the  ciliary 
vessels  or  from  the  vessels  in  the  anterior  portion  of  the 
choroid;  occurs  occasionally  in  young  and  middle-aged 
persons.  It  is  sudden  in  its  attack,  and  very  liable  to 
recur.  The  symptoms  are  sudden  loss  of  sight,  in  some 
cases  partial,  'in  others  complete.  If  the  pnpd  be  dilated 
with  atropine,  a  blood  clot  may  be  seen  either  between 
the  lens  and  the  ciliary  processes,  or  behind  the  lens  and 
lying  upon  the  front  of  the  vitreous.  In  the  latter  class 
of  cases  some  of  the  blood  mil  generally  find  its  way  into 
the  vitreous,  and  will  then  be  seen  with  the  ophthalmo- 
scope as  dark  floating  masses. 

The  prognosis  in  these  cases  is  much  more  favourable 
than  in  retinal  hasmorrhage ;  when  the  blood  clot  is 
anterior  to  the  lens,  the  recovery  is  usually  almost  com- 
plete, but  when  the  blood  has  been  extravasated  into  the 
vitreous,  although  the  patient  may  regain  much  of  his  lost 
sio-ht,  yet  the  recovery  is  slow.  The  unfavourable  point 
in^these  cases  is  the  liability  to  recurrence,  as  after  each 
attack  the  eye  becomes  more  damaged,  and  if  the  recur- 
rences be  frequent  or  severe  the  sight  may  be  destroyed. 

Blood  eflused  into  the  vitreous  is  but  slowly  absorbed. 
If  the  clot  be  small,  it  gradually  loses  its  colounng 
matter,  and  shrinks,  and  after  a  few  weeks  or  months  it 
is  seen  with  the  ophthalmoscope  either  as  a  small  dark 
mass,  or  as  floating  filaments  in  the  vitreous.  If,  how- 
ever there  has  been  much  ha3morrhage,  loss  of  the  eye  is 
certain  to  follow.  To  allow  the  blood' to  be  extravasated, 
the  hyaloid  has  to  be  ruptured,  and  wherever  the  blood 
forces  its  way,  it  breaks  down  the  textare  of  the  vitreous. 
From  this  mutilation  of  structure  the  vitreous  does  not 
recover ;  it  atrophies,  loses  its  consistence,  and  becomes 
fluid  The  blood  clot  softens  and  is  gradually  dissolved, 
and  its  colouring  matter  stains  the  whole  of  the  fluid 
which  occupies  the  vitreous  space  to  a  yellow  or  brownish- 
yellow  tinge,  which  colour  may  last  for  years,    ihe  mis- 
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chief,  however,  does  uot  cad  here,  for,  as  the  vitreous 
Ijccomcs  Huid,  it  diminishes  in  bulk ;  and  the  retina, 
losing  the  support  which  it  had  received  from  the  healthy 
vitreons,  falls  foi-ward  and  becomes  detached. 

T)yaf)nenf..  —  Uesi  to  the  eyes  by  abstaining  from 
reading  or  close  work,  and  the  avoiding  of  stooping  pjosi- 
tions.  If  there  be  pain  the  lot.  atropia3  (F.  38)  may  be 
used,  or  a  fold  of  lint  wet  with  cold  water  may  be  laid  over 
the  closed  lids.  The  medicines  from  which  I  have  seen 
the  most  benefit  have  been  the  liquid  extract  of  ergot 
(F.  70)  and  the  iron  alum  (F.  86),  given  twice  a  day  and  con- 
tinued for  some  weeks.  The  bowels  should  be  kept  regu- 
lar, and  a  sahne  purgative  given  once  or  twice  in  the  week 
if  there  be  any  tendency  to  constipation. 


CHAPTER  IV. 
DISEASES  OF  THE  CRYSTALLINE  LENS. 

I  Cataract  is  an  opacity  of  the  lens.  lu  the  great 
1  majority  of  cases  the  opacity  is  confined  to  the  lens  snlv 
;  stance,  the  capsule  remaining  transparent. 

Gwpsnhir  Cataract  is  the  term  used  when  the  opacity  is 
1  apparently  limited  to  the  lens  capsule. 

Cajisulo-lenticular  Cataract  is  when  there  is  opacity  of 
1  both  the  lens  and  its  capsule. 

Causes  of  Cataract.— Whatever  interferes  with  the 
t  due  nutrition  of  the  lens  tends  to  produce  cataract. 

a.  It  may  occur  from  old  age ;  it  is  then  one  of  the 
I  results  of  senile  decay,  and  has  been  rightly  called  "  senile 
^  cataract." 

/3.  It  may  be  dependent  on  a  constitutional  disease  in 
s  which  the  ^  general  nutrition  of  the  body  fails,  as  in  dia- 
l  betes.    This  form  is  recognised  as  a  "  diabetic  cataract." 

V.  It  may  be  due  to  disease  of  the  deep  structures  of 
It  the  eye,  the  choroid  and  retina,  to  which  it  is  indeed 
^secondary.    This  class  is  distinguished  as  "secondary 
catai-act." 

I  5.  It  may  be  produced  by  injury,  and  it  is  then  termed 
'"'traumatic  cataract." 

f.  Lastly,  it  may  be  congenital. 

Cataracts  may  be  divided  primarily  into  two  great 
classes — soft  and  hard  cataracts. 

K 
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I.  Soft  Cataracts  may  occur  at  any  ijeriod  between 
infancy  and  thirty  or  thirty-five  years  of  age.  They 
may  be  congenital^  or  they  may  be  de|)endeut  on  one  or 
other  of  the  causes  already  related ;  the  consistence  oF 
the  cataract  being  mainly  determined  by  the  age  of  the 
patient. 

CONGENITAL  AND   INFANTILIi  CATARACTS. 

The  Congenital  Cataract,  as  its  name  implies,  is  a 
congenital  defect,  and  diflers  from  the  infantile  cataract 
which  comes  on  after  birth.  Congenital  cataracts  are 
usually  shrunken  opaque  lenses  in  eyes  which  are  below 
the  normal  standard  in  size.  They  are  frequently  as.so- 
ciated  with  nystagmus  or  involuntary  oscillations  of  the 
o-lobe,*  and  occasionally  ^nth  congenital  deficiencies,  such 
as  microphthalmos  or  small  ill-developed  eyes ;  or  with  a 
stunted  bodily  growth ;  or  occasionally  with  mental  im- 
pairments, varying  from  slight  imbecility  to  idiocy.  On 
the  other  hand,  it  is  only  right  to  say  that  I  have  seen 
congenital  cataracts  in  well-grown  patients,  with  good 
mental  and  bodily  development. 

The  Infantile  Cataract  comes  on  after  birth,  and 
occurs  in  well-developed  eyes.  It  is  usually  discovered 
during  the  early  years  of  infancy,  and  is  frequently 
associated  with  infantile  convulsions.  ,     n    -u-  ■. 

There  are  two  kinds  of  infantile  cataract,  each  of  which 
requires  to  be  specially  noticed— the  "lameUar"  and  "the 

cortical."  .  . 

Tlie  LameUar  Cataract  is  where  there  is  a  central  opacity 
of  the  lens  with  a  more  or  less  clear  circumferential  mar- 
o-in.  The  density  of  the  opacity  is  uniform,  and  seems  to 
be  due  to  a  layer  of  opaque  matter  between  the  central 
nucleus  and  the  transparent  surface  of  the  lens.  Mr. 
Jonathan  Hutchinson  has  shown  that  lamellar  cataract 
is  generally  connected  with  an  imperfect  development  of 
the  enamel  of  the  teeth.  He  says,  "  It  is  whoUy  diflerent 
from  that  met  with  in  congenital  syphibs,  and  consists  not 
so  much  in  alteration  of  the  form  of  the  teeth  as  m  defective 

development  of  the  enamel."  "The  incisors,  the 

canines,  and  the  first  molars  are  the  teeth  which  sufter 
most-  and  as  a  rule,  with  but  very  few  exceptions  indeed, 
the  bicuspids  escape  entirely.  The  contrast  between  the 
clean  white,  smooth  enamel  of  the  latter,  and  the  rugged, 
discoloured,  spinous  surface  of  the  first  molar,  is  often  very 

*  See  Article  on  "  Involuntary  Oscillations  of  the  Globe." 
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■striking.  The  first  molars  intiy,  indeed,  be  counted  as  the 
test  teeth  as  re^jards  this  condition;  just  as  the  iijjper 
central  incisors  are  in  that  which  is  due  to  syjjhilis.  In 
these  teeth,  it  occurs  equally  in  both  jaws.  They  are 
sometimes  atl'ected  when  all  the  other  teeth  escape,  and  I 
l.ielieve  they  never  escape  when  the  others  suffer."* 

The  Cortical  Cataracf  is  where  the  opacity  commences 
in  the  margin  of  the  lens,  and  is  seen  as  opaque  strias 
running  fi-om  its  circumference  towards  its  centre.  In 
the  early  stage  of  this  form  of  cataract  the  intermediate 
spaces  are  clear,  and  through  them  the  fundus  of  the  eye 
can  be  examined  with  the  ophthalmoscope ;  but  patches 
of  cloudiness  or  opaque  dots  soon  ajDpear  in  different  parts 
of  the  lens,  and  these  gradually  diffuse  themselves  and 
ultimately  render  the  whole  opaque. 

The  defect_  of  sight  in  congenital  cataract  is  very 
variable ;  it  is,  of  course,  dependent  on  the  extent  and 
density  of  the  opacity.  A  slight  and  partial  opacity  may 
remain  stationary  for  many  years,  but  as  a  rule  the  whole 
lens  will,  sooner  or  later,  become  opaque. 

Treatmeut  of  Congenital  Cataracf. — In  those  cases  in 
which  the  opacity  is  central  and  the  margin  of  the  lens 
clear,  and  where  there  is  reason  to  hope  that  the  cataract 
IS  not  progressive,  Mr.  Critchett  makes  a  small  artificial 
pupil  with  a  bruad  needle  and  Tyrrell's  hook  (page  100). 
He  punctures  the  cornea  with  the  broad  needle  at  the  point 
which  is  to  correspond  with  the  Hmit  of  the  pupil,  and 
cuts  off  only  a  small  portion  of  the  pupillary  border  of 
the  iris.  He  has  now  abandoned  the  application  of  his 
operation  of  iridodesis  to  such  cases.  By  drawing  the  pupil 
opposite  to^  that  ]30rtion  of  the  lens  which  is  transparent, 

:good  sight  is  often  at  once  secured,  and  with  less  risk  than 
that  which  accompanies  the  removal  of  the  lens  by  solution. 
The  patient  sees  through  the  margin  of  his  own  lens,  and 
j:-is  able  to  use  his  eyes  without  the  aid  of  cataract  glasses. 

I  lit  should  be  remembered  that  in  after  years  when  the  whole 

1  lens  becomes  opaque,  another  operation  will  be  required 

t  for  its  removal. 

!  _  The  operations  which  are  suited  for  congenital  or  other 
I  forms  of  soft  cataract,  are — 

1.  Solution  and  absorption  of  the  lens. 

2.  Linear  extraction. 

^.  The  suction  operation. 


*  liritish  MeJic;il  Journal,  March  G,  1875. 
K  2 


132       DISEASES  OF  THE  CRYSTALLINE  LENS. 

Operation   by  Solution  — Zerafonyrci's  — consists  in 
breakino-  up  with  a  fine  needle  the  central  i^ortion  ot  the 
capsnle°of  the  lens,  so  as  to  freely  admit  the  aqueous,  and 
allow  it  to  exert  its  solvent  influence  on  the  lenticular 
matter.    A  description  of  this  operation  is  given  at  page 
133,  under  the  heading  of  "the  first  stage  of  the  operation 
of  linear  extraction,"  the  only  difference  being  that  the 
lens  substance  should  not  be  quite  so  freely  comminuted 
The  precautions  which  are  there  given,  both  prior  to  and 
after  the  operation,  with  reference  to  the  ddatation  ot  tlie 
pupil,  must  be  rigidly  followed.    Occasionally  one  needle 
operation  will  sufiice,  l3ut  general  y  it  has  to  be  repeated 
two  or  three  times  before  the  whole  of  the  lens  is  ab- 
sorbed    The  intervals  between  each  operation  must  be 
regulated  by  the  progress  of  the  case;  from  t^^ee  to  six 
mmiths  is  the  time  which  is  usually  required.    It  after 
one  of  the  needle  operations  the  swollen  lens  should  press 
iniuriously  on  the  iris  and  produce  symptoms  ot  irritation, 
the  second  stage  of  linear  or  suction  extraction,  page  133, 
should  be  at  once  performed,  and  the  lens,  or  what  re- 
mains of  it,  be  removed. 

This  method  of  dealing  with  a  congenital  or  soft  cata- 
ract is  undoubtedly  the  safest  of  all  the  operations,  and 
I  believe  the  results  on  the  whole  are  the  niost  satisfac- 
tory It  presents,  however,  these  ditficulties :  the  pro- 
cesLf  the  absorption  of  the  opaque  lens  occupies  a  long 
period,  and  it  is  essential  for  the  safety  of  the  eye  that 
the  patient  should  continue  during  that  time  under  the 
supervision  of  the  surgeon. 

Linear  Extraction  op  Cataract. -The  operation 
known  as  Gibson's,  from  the  late  Mr.  Gibson,  of  Man- 
chesto  having  first  suggested  and  performed  at,  is  now 
T        recognised    and   practised    with   some  sbght 
modifications,  under   the  name  of  linear  ex- 

It  is  well  adapted  to  a  large  majority  of  the  cases 
of  soft  cataract,  but  it  is  an  o]3eration  which  re- 
quires great  care,  and  great  delicacy  of  mauipu- 

Prior  to  performing  the  operation,  the  pupil 
should  be  fully  dilated  with  atropine,  so  that 
the  whole  of  the  lens  may  be  under  the  observa- 
tion of  the  operator,  and  the  iris  may  be  drawn 
away  as  far  as  possible  from  the  chance  of  injury. 
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The  operation  may  be  divided  into  two  sta^^es. 

The  first  stage  of  the  operation  is  to  break  up  with  a 
tine  needle  (Fig.  25)  two-thirds  of  the  anterior  capsule  of 
the  leas ;  and  by  carefully  moving  the  needle  through 
the  soft  lenticular  matter,  so  to  comminute  it,  that 
every  portion  of  it  may  be  brought  in  contact  with  the 
aqueous. 

Great  care  must  be  taken  not  to  injure  the  posterior 
layer  of  the  capsule  of  the  lens,  as  by  so  doing  the  hya- 
loid membrane  would  be  ruptured,  and  the  vitreous 
mixing  with  the  jDarticles  of  the  lens  would  materially 
interfere  with  the  due  action  of  the  aqueous  humour  on 
them,  and  also  render  more  difficult  the  second  part  of  the 
operation. 

The  difScnlties  which  may  beset  this  stage  of  the  opera- 
tion are — 

1.  The  lens-cajDsule  may  be  so  tough  that  the  point  of 
the  needle  will  puncture  but  not  lacerate  it,  and  all 
attemjDts  to  tear  an  opening  will  only  cause  the  lens  to 
shift  about  before  the  pressure  of  the  needle  without 
making  any  sufficient  rent  in  the  capsule.  In  snch  a 
case  two  needles  should  be  used.  The  first  needle  should 
lie  introduced  through  one  side  of  the  cornea  into  the 
centre  of  the  lens-capsule  so  as  to  fix  the  lens,  whilst  the 
second  needle  is  passed  through  the  opposite  side  of  the 
cornea  and  made  to  jDenetrate  the  capsule  at  the  same 

■  spot  at  which  the  first  needle  entered.  The  points  of  the 
two  needles  should  now  be  drawn  apart,  and  thus  a  free 
opening  may  be  torn  in  the  capsule  without  exerting  any 
strain  upon  the  suspensory  ligament  of  the  lens. 

2.  The  central  portion  of  the  anterior  capsule  of  the 
lens  may  be  chalky  or  semi-opaque. '  When  this  is  the  case, 
the  needle  which  is  used  to  bi-eak  up  the  lens  substance 
should  before  its  withdrawal  from  the  eye  detach  the 

-semi-opaque  portion  of  capsule.    A  free  opening  should 
:  then  be  made  with  a  broad  needle  in  the  cornea  at  a  point 
I  ' corresponding  with  the  pupillary  edge,  and  with  a  pair 
'  lof  iris  forceps  the  semi-opaque  capsule  should  be  seized 
land  drawn  out  of  the  eye. 

After  the  operation,  the  patient  should  be  kept  in  a 
1  darkened  room,  but  not  in  bed,  and  a  solution  of  atropine 
of  the  strength  of  gr.  2  ad  aquae  3  1,  should  be  dropped 
;into  the  eye  twice  a  day. 

The  second  stage  of  linear  extraction  consists  in  removing 
-the  broken-down  lens  through  a  small  linear  opening  in 
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the  cornea.  Before  it  is  attempted,  if  nothing  hai?  hap- 
])enecl  since  the  first  operation  to  necessitate  its  immediate 
performance,  suSncient  time  should  be  allowed  to  elapse 
for  all  the  transparent  portions  of  the  lens  to  become 
opaque,  and  somewhat  macerated  by  the  aqueous.  From 
three  to  six  da3's  will  be  about  the  time  required  for  the 
desired  changes  to  take  place,  but  much  depends  on  the 
condition  of  the  cataract  at  the  time  of  the  operation,  and 
upon  the  extent  to  which  the  capsule  has  been  torn,  and 
the  lenticular  matter  broken  up. 


Fig.  26. 


The  pupil  being  widely  dilated  with  atropine,  an  openm_g 
is  to  be  made  in  the  cornea  with  abroad  needle  (Fig.  27) 
at  a  point  just  external  to  where  the  pupillary  margin  of 
the  iris  is  seen.    Instead  of  insert-     Fig.  28. 
Fig.  27.  ing  the  needle  through  the  cornea 
directly  from  before  backwards, 
it  should,  as   Mr.  Bowman  has 
suggested,  be  made  to  pass  ob- 
liquely inwards  through  the  la- 
mellas  of  the  cornea,  as  is  repre- 
sented in  Fig.  26.    The  aperture 
thus  made  will  be  valve-shaped, 
the  object  being,  that  tlie  curette 
in  and  after  its  introduction  shall 
not  press  at  all  upon  the  iris. 

A  sufficient  opening  having 
been  made,  the  curette  (Fig.  28). 
is  next  to  be  introduced,  and 
this  should  be  done  with  a  gentle 
lateral  motion.  The  eye  being  still  held  by  the  suV- 
o-eon  with  a  pair  of  forceps  in  the  most  convenient 
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jiDi^ition,  the  curette  is  moved  gently  from  side  to  side, 
pressing  slightly  on  the  mouth  of  the  wound  to  permit  the 
a(|ueons  with  the  softened  leus  to  flow  down  its  groove. 
When  the  largest  portion  of  the  lenticnlar  matter  has 
escaped,  small  opaque  pieces  will  occasionally  be  seen 
wliicli  have  not  flowed  away  in  the  stream  ;  these  may  he 
followed  by  the  curette,  and  on  the  point  of  it  lieing  dipped 
l>eneath  them,  they  will  also  escape  along  its  groove.  All 
the  movements  of  the  curette  must  be  conducted  with 
the  greatest  caution,  as  it  is  essential  that  the  jDOsterior 
capsule  should  not  be  broken.  When  this  accident 
happens,  the  opac[ue  fragments  of  lens  become  entangled 
in  the  vitreous,  and  no  further  attemjjt  should  be  made 
to  remove  them. 

The  lens  having  been  removed,  or  as  much  of  it  as  will 
readily  flow  away,  the  patient  is  to  be  sent  to  bed  in  a 
darkened  room,  and  the  i3U]3il  is  to  be  kept  under  the  in- 
Huence  of  atropine. 

When  it  is  deemed  advisable  to  extract  a  soft  cataract, 
f  much  prefei'  the  "  linear  extraction"  to  a  suction 
(jperation. 

Extraction  of  Soft  Cataract  by  Suction.  —  This 
method  of  removing  a  soft  cataract  was  reintroduced  b}- 
Mr.  T.  Pridgin  Teale,  jun.,  of  Leeds,  who  suggested  the 
operation,  and  j^erformed  it  with  success  iu  December, 
1863,  on  a  young  man  who  had  a  traumatic  cataract. 

The  extraction  of  the  lens  by  suction  may  be  completed 
in  one  operation,  but  my  own  feeling  is  that  it  is  better, 
as  a  rule,  to  divide  it  into  two  stages.  The  first  stage  is 
the  same  as  the  preliminary  needle  operation  for  linear 
extraction  described  at  page  1313.  Two,  three,  or  four 
days  having  elapsed,  tlie  secmid  sfage  or  siiction  part  of 
the  operation  may  be  performed,  and  the  whole  lens,  now 
fipacpie  and  diffluent,  will  be  readily  drawn  through  the 
tubular  curette  of  the  instrument. 

Tlie  second  vtai/e,  or  the  suction  jjarf  of  the  operation, 
may  be  performed  as  follows  : — The  pupil  having  been  pre- 
viously fully  dilated  with  atropine,  an  opening  is  made 
in  the  cornea  with  a  broad  needle  immediately  within 
the  pupillary  margin  of  the  dilated  pupil,  sufficient  in  size 
to  allow  of  the  entrance  of  the  tubular  curette.  A 

delicate  manipulation  of  the  instrument  is  rcquii-ed  to 
move  it  from  point  to  point,  so  as  to  ]ilace  the  open 
mouth  of  the  curette  in  the  most  favourable  positions  for 
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Slicking  in  the  lens  matter 
without  in  any  way  in- 
juring the  iris.  The  suc- 
tion power  must  be  care- 
fully regulated  by  the 
operator,  who  is  able  to 
arrest  it  instantly  if  neces- 
sary. 

In  the  suction  instru- 
ment  made   by  Messrs. 
Weiss  of  the  Strand  (Fig. 
29),  the  suction  is  obtained 
through  a  delicate  metal 
syringe  placed  at  one  ex- 
tremity of  a  glass  tube, 
which  is  furnished  at  the 
other  end  with  a  tubular 
curette,  the   aperture  of 
which  is  countersunk.  The 
syringe    is    so  contrived, 
that  with  one  hand  the 
piston  can  be  worked,  and 
the    movements    of  the 
curette   within    the  eye 
guided,  whilst  the  other 
hand  is   left  free  to  fix 
the  globe  with  a  pair  of 
forceps. 

In  the  instrument  de- 
vised by  Mr.  Teale,  the 
suction  power  is  applied 
by  the  mouth  of  the  opera- 
tor. It  consists  of  a  glass 
tube,  to  one  end  of  which 
is  fastened  a  tubular 
curette,  whilst  to  the  other 
extremity  is  attached  a 
piece  of  india-rubber  tub- 
ing with  a  glass  mouth- 
piece. 

II.  Haed  Cataracts  are 
characterised  by  a  firm  nu- 
cleus, and  may  occur  at  any 
period  of  life  after  thirty- 
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li  voorfortyyears  of  age.  Both  eyes  are  usually  afteeted.ljut 
uot  simultaneously.  In  the  majority  of  cases  the  cataract 
commences  in  the  left  eye,  and  in  its  subscc[uent  progress 
keeps  in  advance  of  the  cataract  in  the  right.  There  are 
ditt'erent  forms  of  hard  cataracts,  which  are  distinguished 
from  each  other — 1,  by  the  part  of  the  lens  iu  which  the 
opacity  begins  ;  2,  b}^  its  general  appearance  ;  and  3,  by 
the  age  of  the  patient. 

Nuclear  Cafaracts  are  those  in  which  the  opacity  com- 
mences in  the  nucleus,  the  marginal  portion  of  the  lens 
remaining  for  a  time  transparent. 

Striated  Cataracts. — The  opacity  first  shows  itself  in 
opacpre  lines  in  the  cortical  substance  of  either  the  anterior 
or  posterior  surface  of  the  lens,  or  in  some  cases  in  both 
simultaneously.  These  strice  radiate  from  the  circumfer- 
ence towards  the  centre  of  the  lens. 

Blarh  Cataracts. — There  are  two  classes  of  cataract  to 
which  the  name  black  has  been  given — 1,  to  the  hard 
opaque  senile  lenses,  in  which  the  nucleus  has  accpiired 
ail  exceptionally  dark  reddish-brown  colour;  2,  to  those 
rare  cases  in  which  a  lens  with  commencing  cataract  has 
become  darkly  stained  with  hasmatine  from  some  prior 
extravasation  of  blood  into  the  aqueous  chamber.  Dis- 
solved in  the  aqueous,  the  haematine  has  permeated 
the  lens  capsule  and  been  deijosited  in  the  lens  sub- 
stance. 

Senile  Cata.rads  usually  occur  from  fifty  to  fifty-five 
years  of  age.  They  may  be  either  nuclear  or  striated.  They 
vary  greatly  in  consistence,  but  are  always  distinguished 
by  the  presence  of  a  distinct  firm  nucleus.  In  some  cases 
the  nucleus  is  small  and  hard,  with  a  good  deal  of  soft 
cortical  matter  surrounding  it;  in  other  patients  the  nu- 
cleus is  large,  hard,  and  amber-coloured,  and  with  scarcely 
a  trace  of  cortical  substance.  Lastly,  there  is  a  third  class 
of  senile  cataracts,  in  whicli  there  is  a  small  or  medium- 
sized  nucleus  surrounded  by  an  opaque  but  fluid  corte.x. 

The  progress  of  liard  cataracts  is  very  variable.  In  one 
patient  its  formation  will  be  very  rapid,  whilst  iu  another 
it  will  take  many  years  before  the  whole  lens  becomes 
opaque.  Again,  it  may  be  slow  in  the  early  stage,  but 
develop  itself  quickly  in  the  last. 

Treatment  of  Ha,rd  Cataracts. — Asa  rule  it  is  wise  to 
postpone  an  operation  for  the  e.xtraction  of  a  hard  cata- 
ract until  the  whole  lens  is  opaque.  This  may  be  always 
conveniently  done  when  one  eye  only  is  affected ;  but  it 
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(ilten  happens  that  the  cataract  is  slowly  advancing  iu 
Loth  eyes,  and  the  sight  has  become  so  far  dimmed  as  to 
prevent  the  patient  following  the  business  on  which  his 
daily  bread  depends.  In  such  a  case  the  ])atieut  cannot 
afford  to  wait,  and  one  of  two  courses  may  be  pursued.  _ 
1.  The  lens  maybe  extracted  from  one  eye  by  a  "  modi- 
tied  linear  extraction  operation."  If  some  soft  cortical 
matter  remains  behind,  the  pupil  must  be  kept  dilated 
with  atropine  after  the  section  has  united. 

■2.  Before  attempting  any  operation  the  surgeon  may 
tear  throu^'h  the  central  portion  of  the  lens  capsule  with  a 
tine  needle?  so  as  to  admit  freely  the  aqueous  to  render 
opaque  the  transjDarent  portions  of  the  lens.  The  patient 
should  then  be  placed  for  a  few  days  in  a  darkened  room 
and  the  pupil  kept  under  the  influence  of  atropine,  so  as 
to  ward  off  any  of  the  inflammatory  effects  whicli  pnck- 
iucT  a  hard  lens  will  sometimes  produce.  When  all  irrita- 
tion has  subsided,  the  opaque  lens  maybe  extracted  by 
the  operation  the  surgeon  may  select.  ^  , 

When  both  eyes  are  affected  with  cataract,  the  two 
operations  should  nuver  be  performed  at  the  same  time. 
The  risk  is  too  great.  Some  accidental  cause,  which  on 
a  future  occasion  might  be  averted,  may  lufluejace  the 
patient  unfavourably,  and  both  eyes  iaay  be  lost.  JSo 
opiii-xitiim  shouM  ite  on  flie  second  eye  until  the 

result  of  the  first  has  been  decided. 

For  the  extraction  of  a  hard  cataract  one  of  the  follow- 
ing operations  may  be  selected  : — 

Flap  Extraction  Opbratiox  roR  Cataract.— The 
principle  of  this  operation  is  to  make  a  section  oi  the 
cornea  of  such  a  size  as  will  admit  of  the  easy  exit  ot  the 
lens  The  incision  should  be  confined  throughout  its 
extent  to  the  true  corneal  tissue.  The  patient  should  he 
on  a  couch  with  his  head  slightly  raised  and  the 
operator  should  stand  behind.  If  he  is  ambidextrous 
the  knife  should  be  held  in  his  right  hand  for  the  right 
eye,  and  in  his  left  for  the  left  eye ;  but  it  he  is  unable 
to  work  with  his  left  hand,  he  must  stand  in  iront  ot 
the  patient  and  make  the  corneal  mcision  in  the  left  eye 
with  his  right  hand.  vn  •   .    i  ■„! 

OpercMo^i.-FiAst  Step.-The  upper  lid  is  to  be  rai.ed 
by  the  index  finger  of  the  operator,  and  maintained  in 
this  position  by  its  tarsal  margin  bemg  pressed  slightl) 
aSnS  the  edge  of  the  orbit,  whilst  his  middle  finger 
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is  placed  against  the  sclerotic  on  the  inner 
l|    side  of  the  globe,  to  prevent  its  rolling  inwanJ  s 
I    before  the  point  of  the  knife  has  transfixed  the 
cornea.    The  lower  lid  is  to  be  drawn  down  by 
one  finger  of  the  assistant,  with  which  he 
presses  it  against  the  malar  bone,  so  as  to 
avoid  making  any  pressure  on  the  eye.  The 
point  of  a  Beer's  or  Sichel's  knife  (Fig.  oO), 
with  its  edge  upwards,  is  now  made  to  enter 
the  cornea,  jnst  within  the  corneal  margin, 
and  at  abont  the  level  of  the  centre  of  the 
pupil.    The  blade  is  then  thrust  steadily  on- 
wards across  the  anterior  chamber  in  front 
I     of  the  iris,  until  its  point  transfixes  the  cornea 
1    at  a  spot  corresponding  to  that  at  which  it 
1     entered.    The   section  is    to  be  completed 
t<loivhj  in  the  withdrawal  of  the  knife,  the  edge 
:     of  which  is  to  be  directed  slightly  forward.-) 
as  it  cuts  its  way  out.    A  too  rapid  comple- 
tion of  the  incision  is  apt  to  be  followed  by  a 
]     spasmodic  contraction  of  the  muscles  of  the 
eye  with  an  escape  of  the  lens,  and  very  pro- 
bably of  a  part  of  the  vitreous  also. 

When  there  is  much  spasm  of  the  ocular  muscles  or 
straining  on  the  part  of  the  patient,  it  is  often  wise  to 
!    draw  out  the  knife  before  cpiite  finishing  the  section,  and 
thus  leave  a  small  bridge  of  cornea  to  be  cut  through  with 
;    a  small  secondary  knife  (Fig.  31),  after  the  capsule  has 
1     been  opened. 

The  second  step  of  the  operation  is  to  tear  through  the 
anterior  capsule  of  the  lens.  The  patient  is  told  to  look 
downwards  at  his  hands  or  his  feet,  so  as  to  expose  fully 
the  corneal  wound,  through  which  the  ordinary  pricker, 
or  Graefe's  cystotome  (Figs.  32,  33)  is  then  introduced  side- 
v-ays,  and  the  capsule  freely  ojiened. 

The  third  step  is  the  evacuation  of  the  lens  through  the 
corneal  section.    The  patient  is  again  diretted  to  look 
towards  his  feet,  when  the  operator  places  the  point  of 
his  finger  on  the  upper  eyelid,  and  presses  gently  on  tlie 
globe,  whilst  he  ap>plies  the  side  of  the  curette  (Fig.  28) 
along  the  lower  lid,  through  which  he  exerts  a  steady 
!    pressure  on  the  eye,  which,  if  necessary,  is  so  regulated 
'    as  to  alternate  with  that  being  made  by  the  finger  above. 
'    As  the  lens  begins  to  escape  through  the  wound,  the  pres- 
sure on  the  globe  must  be  relaxed ;  and  in  many  cases, 

i  ^  


Fifi.  30. 
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iust  before  its  expulsion  is  completed,  it  must  be  entirely 
removed,  as  the  too  rapid  exit  of  the  lens  is  often  accom- 
panied by  an  escape  of  vitreous.  After  the  operation  is 
completed,  and  before  finally  closing  the  hds,  one  or  two 


Fig.  31 


Fio.  32. 


Fig.  33. 


drops  of  gutt.  eseriEe  (F.  18)  should  be  dropped  into  the 
eye.  By  contracting  the  pupil  it  tends  to  prevent  pro- 
lapse of  the  iris. 

Accidents  avhicu  may  happen  in  the  coukse  of 
THE  Operation.— u.  The  aqueous  may  escape  too  soon, 
so  that  the  iris  may  fall  in  front  of  the  knife.  When  this 
happens  the  operator  should  press  the  cornea  gently 
against  the  blade  with  one  of  his  fingers,  whilst  at  the 
same  time  he  continues  the  section  with  the  edge  ot  the 
knife  turned  slightly  forwards.  By  this  mana3uyre  the 
iris  will  often  be  made  to  recede,  and  the  section  be  com- 
pleted without  cutting  it.  . 

B  The  section  may  be  too  small.  When  tlus  is  the 
case,  the  incision  should  be  enlarged  with  a  secondary 

■V  The  vitreous  may  escape  before  the  lens.  This 
may  be  caused  by  the  incision  being  carried  into  the 
sclerotic,  or  from  the  straining  and  struggling  ot  the 
Tjatient.  When  this  casualty  occurs,  all  pressure  on  the 
eve  should  be  at  once  released,  and  the  lens  should  be 
withdrawn  from  the  eye,  if  possible,  in  its  capsule,  by 
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one  oF  the  spoons  (Fig.  o4,  35)  used  iu  the  traction  opera- 
tion for  cataract. 

8.  Deep  intraocular  hasmorrhage  nmj  occnr.  This  is 
the  most  fatal  accident  which  can  happen  ;  tlie  eye  is 
always  irrecoverably  lost.  It  most  frequeutly  occurs  in 
eyes  which  are  glaucomatous,  or  otherwise  previonsly 
diseased.  The  bleeding  usually  takes  place  from  between 
the  choroid  and  sclerotic.     (See  Article  H.EMOiumAGE 

BET'n'EEN  CUOROID  AND  SCLEROTIC.) 

Eeuabks  on  Flap  Extraction  op  Cataract. — The 
cases  which  seem  to  me  most  fitted  for  the  Hap  operation 
are  senile  cataracts  in  thiu  wiry  patients,  who  have  rather 
deep-set  eyes,  and  possess  good  conti-ol  over  their  emotions. 
The  operation  is  usually  attended  with  a  little  difficulty 
if  the  eyes  are  much  sunken,  but  the  results  I  have  gene- 
rally found  good.  When  patients  cannot  or  will  not  take 
chloroform,  the  flap  or  Liebreich's  extraction  should  be 
selected,  if  not  contra-indicated  by  some  special  cause,  as 
they  are  not  only  the  least  painful  of  all  the  operations 
for  cataract,  but  they  are  also  the  most  expeditious. 
Lastly,  the  flap  operation  is  c^nite  inadmissible  iu  j^atients 
who  have  cough,  or  who  are  liable  to  sudden  and  repeated 
sneezings. 

The  Traction  Operation  for  Cataract  was  first  sug- 
gested by  Von  Graefe  for  those  forms  of  traiimatic  cata- 
ract where  the  nucleus  was  too  dense  to  be  easily  removed 
by  linear  extraction.  His  assistant.  Dr.  Schuft  (now 
Waldau)  extended  the  application  of  this  operation  to 
cases  of  ordinary  cataract,  and  designed  a  series  of  scoops 
for  the  drawing  out  of  the  opaque  lens  from  the  eye.  His 
description  of  the  op)eration  is  published  in  the  Royal 
London  Ophthalmic  Hospital  Eeports,  vol.  iii.  page  1-5!'. 
The  object  of  the  operation  is  to  draw  the  opaque  lens 
out  of  the  eye  through  a  slit-like  opening,  in  preference 
to  the  large  incision  with  the  corneal  flap. 

Tlie  first  stage  of  the  operation  is  to  make  an  incision 
in  the  margin  of  the  cornea  at  the  corneo-sclerotic  junction 
with  a  lance-shaped  iridectomy  knife.  The  opening  should 
always  be  made  sufficiently  large  to  allow  of  the  easy  in- 
troduction of  the  scoop,  and  the  ready  escape  of  the  lens. 
If  the  aperture  is  found  on  the  withdrawal  of  the  knife 
not  to  be  ample  enough,  it  should  be  enlarged  laterally  by 
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a  pair  of  scissors.  A  piece  of  iris  is  ne.xt  to  be  excised  as 
in  the  operation  for  iridectomy,  page  UB. 

Thr.  HPannl  siinir  of  tlie  oiwnilinn  is  to  tear  through  the 
capsule  of  the  lens.  This  is  to  be  :lone  with  an  ordinary 
pricker  (Fig.  oi),  or  with  Von  Graefe's  iieam-cystotome 
(Fio'  33),  which  should  be  gently  introduced  sideways 
through  the  section,  so  as  to  avoid  tearing  the  iris  or 
scratching  the  inner  surface  of  the  cornea. 

The  third  stnr/e  of  the  operation  is  the  withdrawal  oi 
the  lens  from  tlie  eye.  This  is  accomphshed  by  gently 
introducing  the  traction  instrument  through  the  wound, 
usino-  scarcely  any  perceptible  force,  but  urging  it  onwards 
by  one  or  two  slight  lateral  movements,  directing  it  at 
tiie  same  time  first  a  little  backwards,  so  as  to  msmuate 
its  extremity  between  the  posterior  surface  ot  the  lens 
and  its  capsule,  and  then  downwards  and  slightly  for- 
wards, allowing  it  almost  by  its  own  weight  to  follow  the 
posterior  curvature  of  the  lens.  Having  secured  the  lens 
within  its  grasp,  the  instrument  is  to  be  gradually  with- 
drawn,  slightly  depressing  its  handle  durmg  this  move- 


FiG.  34. 


Fig.  35. 


FiG.  36. 


Fig.  37. 


Fit;.  34,  Front  view  of  Crltchfitt's  spoon.  Figs.  35,  36,  Front  ami 
"  side'  view  of  Bowman's  spoon.    Fig.  37,  Taylor's  scoop, 
meut,  so  as  to  draw  the  lens  with  it  out  of  the  eye.  If 
the  whole  lens,  as  occasioually  happens,  is  brought  out 
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■with  the  first  withdrawal  of  the  instrument,  the  operation 
is  completeJ.  Generally,  however,  some  soft  lenticular 
matter  is  left  behind,  and  sometimes  some  fragments  of  the 
nucleus  which  have  become  detached.  A  cataract  spoon 
must  now  be  reintroduced  to  bring  away  the  lens  matter 
which  remains. 

This  operation  is  seldom  performed  except  in  cases  of 
dislocation  of  the  lens,  when  it  is  generally  desirable  to 

.  extract  the  lens  in  its  capsule  with  one  of  the  traction  in- 

-struments. 


Fig.  39. 


Graefe's  Modified  Line.-vr  E.vtr.vctiox. — The  late  Vou 
Graefe  has  divided  the  operation  into  five  stages  : — 

1.  The  Incision. — The  lids  should  be  separated  by  a 
■stop-sijeculum,  and  the  globe  steadied  by  a  pair  of  forceps 
ill  the  left  hand  of  the  operator,  with  which  he  takes 
hold  of  the  conjunctiva  and  deep  fascia  at  a  point  just 
I  below  the  centre  of  the  cornea.    The  point  of  a  fine  knife 
(Fig.  38)  is  then  inserted  at  a,  Fig.  39, 
about  ¥"  from  the  margin  of  the  cor- 
nea ;  it  is  first  to  be  directed  towards  . 
r,  so  as  to  extend  slightly  the  inner  |\ 
wound,  and  when  it  has  fairly  entered 
the  anterior  chamber,  it  is  to  be  turned 
upwards  to  B,    where  the  coanter- 
)3uncture  is  made.    The  blade  is  now 
pushed  on  a  little  way  in  the  scleral 
plane,  and  then  being  turned  steeply 
forwards,  it  should  cut  its  way  out. 
The  section  should  be  completed  in 
the  withdrawal  of  the  knife.  The 
length  of  the  incision  mast  be  propor- 
tioned to  the  size  and  density  of  the 
lens.    A  small  flap  of  conjunctiva  is 
generally  made    with   the  sclerotic 
•section . 

2  The  Iridectomy . — The  forceps  are  now  to 
to  the  assistant,  who  steadies  the  eye,  and,  if 
slightly  rotates  it  downwards,  whilst  the  operator  seizes 
hold  of  the  ii'is  with  the  iris  forceps,  and  cuts  off  the  pro- 
truding portion,  taking  care  that  no  ends  of  it  are  left  iu 
the  edges  of  the  wound. 

3.  Laceration  of  tlie  Capsule. — This  i.s  to  be  accom- 
plished by  drawing  the  point  of  the  cystotome  over  the 
lens  capsule  from  the  lower  edge  of  the  pupil  to  the  upper 


be  handed 
necessary, 
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equator  of  the  lens,  first  along  its  nasal  then  along  its 
temporal  margin.  . 

4.  Evacuation  of  iho  Lews.— This  is  usually  easily 
effected  by  gently  pressing  and  at  the  same  tunc  sliding 
upwards  the  curve  of  the  curetve  against  the  lower  por- 
tion of  the  cornea,  whilst  the  fixing  forceps  are  made  to 
pull  on  the  eye  slightly  downwards.  Another  mode  ot 
nroceedin<T  is  to  press  the  curve  of  the  curette  against  the 
sclerotic  edge  of  the  section  so  as  to  cause  the  wound  to 
gape  a  little,  at  the  same  time  that  downward  traction  is 
made  on  the  globe  with  the  steadying  torceps.  it  alter 
cautiously  trying  these  means,  the  edge  of  the  lens  does 
not  present  itself  at  the  section,  or  if  any  vitreous  should 
escape,  a  cataract  spoon,  or  Mr.  Taylor's  scoop  (Fig.  SO 
must  be  employed  to  complete  the  extraction. 

5.  Clearinq  the  Puiril  and  Coaptation  of  the  Wound  — 
If  anv  soft  "cortical  substance  remains  m  the  pupil,  a 
little  gentle  friction  and  pressure  with  the  finger  over  the 
closecl  lids  will  generally  be  sufficient  to  cause  its  evacua- 
tion—it is  only  in  very  exceptional  cases  that  a  scooi. 
should  be  introduced  for  its  extraction.  The  wound 
should  now  be  cleared  with  the  iris  forceps  of  all  coagula 
and  the  conjunctival  flap,  if  there  be  one,  restored  to  its 

^''The  ireat'objection  to  Graefe's  operation  is,  that  from 
the  incision  being  made  in  the  sclerotic,  there  is  a  tendency 
to  produce  sympathetic  ophthalmia  m  the  other  eye,  a 
calamity  I  have  known  happen  several  times. 

Fig.  40. 


The  operation  which  I  perform .  when  the  patient  is  able 
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the  sjectioii  of  the  cornea  is  made  with  a  rather  broad 
Graefe's  knife,  the  point  of  which  should  enter  the  margin 
of  the  cornea  on  a  level  with  the  upper  edge  of  the  pnpil 
as  represented  in  Fig.  40.  I  prefer  to  confine  the  section 
to  the  cornea,  and  not  to  trespass  on  the  sclerotic. 

A  and  B  in  Fig.  40  show  the  points  of  entrance  and  exit 
of  the  knife  in  the  incision.  A  piece  of  iris  is  then  to  be 
seized  with  the  ii-is  forcejjs,  and  being  drawn  out  of  the 
wound,  i-emoved  with  one  snip  of  the  scissors.  The 
capsule  is  next  opened  with  the  pricker. 

The  last  step  in  the  operation  is  to  expel  the  lens  from 
the  eye  through  the  corneal  wound.  This  is  facilitated 
by  several  manoeuvres. 

1.  The  method  I  j^refer  is  to  press  with  the  curette 
shghtly  against  the  sclerotic  edge  of  the  wound,  so  as  to 
cause  it  to  gajse,  whilst  a  sliding  upward  pressure  is  made 
against  the  lower  edge  of  the  cornea  with  the  bade  of  the 
tortoise-shell  spoon.  Fig.  43. 


Fig.  41. 


2.  If  the  eye  is  turned  much  upwards,  the  globe  may 
be  drawn  downwards  with  the  fixing  forceps,  and  at  the 
same  time  an  upward  pressure  be  made  against  the  lower 
edge  of  the  cornea  with  the  tortoise-shell  spoon. 

3.  If  preferred,  the  method  recommended  in  the  Article 
on  Flap  Extraction  of  Cataract  may  be  adopted. 

The  lids  are  now  to  be  closed  with  a  single  narrow  strip 
of  adhesive  plaister  placed  across  their  margins,  and  the 
cataract  bandage  applied. 

When,  from  any  cause,  the  anassthetic  is  not  given,  I 
perform  a  Hap  extraction,  but  make  the  corneal  section 
with  a  broad  Graefe's  knife.  (See  Flap  Extraction,  p.  138.) 
No  speculum  nor  fixing  forceps  are  required,  and  no  iris  is 
excised.  The  opei-ation  is  thus  made  with  but  little 
suffering,  and  the  danger  of  loss  of  self-control  on  the 
part  of  the  patient,  as  far  as  possible,  avoided. 

LiEBEEicii's  Operation  tor  Cataract. — The  following 
IS  Dr.  Liebreich's  description  of  his  operation : — • 

1 
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"  The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe's  knife,  in  the  followmg  manner 

"Puncture  andcontra-puncture  are  made  mthe  sclerotic 
about  one  miUimetre  beyond  the  cornea  the  whole  re- 
maining incision  passing  with  a  very  shght  curve  through 
cornea,  so  that  the  centre  of  it  is  about  one  millimetre 
and  a  half  distant  from  the  margm  of  the  cornea,  Fig.  42 
This  incision  can  be  made  upwards  or  downwards,  with  or 

Fig.  42. 


without  iridectomy,  and  the  lens  can  be  removed  through 
it  with  or  without  the  capsule.  _  _ 

"  If,  as  I  now  practise,  the  extraction  is  made  down- 
wards without  iridectomy,  the  whole  operation  is  reduced 
to  the  greatest  simplicity,  and  does  not  reqmre  narcosis, 
assistance,  elevator,  or  fixation;  and  only  two  instruments 
—namely,  Graefe's  knife,  and  one  cystotome,  with  Daviel  s 
spoon."* 

Pagenstecheu's  Opeeatiok  eor  Catabact  differs  from 
all  the  others  in  that  he  removes  the  lens  m  its  capsule 
entire.  He  makes  a  flap  incision,  usually  downwards, 
and  entirely  through  the  sclerotic,  leaving  a  smaU  bridge 
of  coniunctiva  at  the  apex  of  the  flap.  He  next  excises  a 
large  segment  of  the  iris,  and  then  conipletes  his  section 
by  dividing  the  conjunctival  bridge.  By  gent  e  pressure 
on  the  eye  he  now  endeavours  to  urge  the  lens  in  its 
caDSule  through  the  sclerotic  wound,  but  should  he  fail  m 
E  so  or  if  any  vitreous  should  escape,  he  at  once 
inSuc;s  a  scoop\ehind  the  lens,  and  draws  i  out  of 
the  eye  injte^apsul^^  that  on 

*  British  Medical  Journal,  Dec.  2, 1871. 
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several  occasions  he  has  succeeded  in  thus  extracting  the 
lens  without  the  loss  of  any  vitreous,  notwithstanding 
that  in  some  of  the  cases  it  was  accomijlished  by  the  aid 
of  the  scoojj.  He  also  refers  to  the  remarkable  absence 
of  iritis  after  this  operation. 

Macnamara's  Operation  for  Cataract. — The  following 
abstract  is  from  Mr.  Macnamara's  account  of  his  own 
operation : — 

"  The  pupil  having  been  fully  dilated  with  atropine,  the 
patient  laid  on  his  back,  and  placed  under  the  influence  of 
chloroform,  the  operator  adjusts  a  stop-sioeculum.  Sup- 
posing the  right  eye  is  to  be  operated  upon,  the  surgeon 
standing  behind  his  patient,  with  a  pair  of  fixing  forceps 
seizes  a  fold  of  the  conjunctiva  together  with  the  tendon 
of  the  internal  rectus  so  as  to  have  a  steady  firm  hold  of 
the  eyeball,  and  in  the  other  hand  takes  a  short  and 
broad-bladed  triangular  knife,  and  thrusts  its  point 
through  the  line  of  junction  of  the  cornea  and  sclerotic, 
on  the  temporal  side  of  the  eye.  The  blade  of  the  knife 
is  to  be  passed  steadily  onwards,  nearly  up  to  its^heel,  so 
that  the  incision  made  through  the  sclerotic  is  at  least 
half  an  inch  long.  The  knife  being  laid  on  one  side,  but 
the  speculum  and  hold  of  the  internal  rectus  retained,  the 
scoop  is  to  be  inserted  so  far  into  the  anterior  chamber  as 
to  enable  us  to  reach  the  margin  of  the  pupil ;  the  handle 
of  the  instrument  being  raised,  and  its  rounded  extremity 
depressed,  the  latter  evidently  rests  on  the  capsule  of  the 
lens,  immediately  within  the  margin  of  the  pupil.  The 
scoop  is  now  to  be  slightly  withdrawn,  still  keeping  its 
i  extremity  on  the  lens,  but  so  as  to  draw  open  the  pupil 
:  far  enough  to  enable  us  to  pass  the  scoop  round  the  outer 
i  circumference,  and  thus  behind  the  lens,  the  scoop  being 

■  thrust  onwards  along  the  posterior  capsule,  until  its 
[  toothed  extremity  embraces  the  inner  margin  of  the  lens; 
i  in  this  way  the  lens  comes  to  lie  in  the  concavity  of  the 

■  scoop,  and  may  be  removed  from  the  eye,  if  possible,  with- 
'  out  breaking  the  capsule.  Should  the  capsule  of  the  lens 
1  be  ruptured,  however,  during  the  above-described  manipu- 
1  latiou,  the  bulk  of  the  lens  must  still  be  drawn  out  of  the 
;  eye  by  means  of  the  scoop ;  and  subsequently  particles  of 

lenticular  matter  remaining  in  the  anterior  chamber  must 
.  be  taken  away."* 


*  Macnamara,  On  Diseases  of  the  Eye,  Srd  edit  p.  508. 
L  2 
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Treatment  of  the  Eye  after  an  Extraction  of 
THE  Cataract.— After  the  operation  is  completed,  both 
eyelids  should  be  gently  closed,  and  a  Moorfields  bandage 
(F.  1)  applied;  and  the  patient  should  then  be  placed  m 
bed  in  a  darkened  room  with  the  head  shghtly  raised.  If 
the  case  progresses  favourably  the  patient  may  be  allowed 
to  get  up  after  thirty-sLx  hours,  and  lie  on  a  sofa,  or  if  in 
a  hospital,  rest  on  the  outside  of  his  bed.    After  a  flap 
extraction,  the  lids  should  not  be  opened  to  look  at  the 
eye  until  the  seventh  day ;  but  after  a  modified  Imear,  or 
a  traction  operation,  the  eye  may  be  examined  with  safety 
on  the  third  or  fourth  day.    The  bandage  should  be 
chano-ed  night  and  morning,  as  the  flow  of  tears  renders 
'the  linen  wet  and  uncomfortable.    If  the  lids  become 
gummed  together,  a  piece  of  linen  wet  with  tepid  water  ^ 
should  be  drawn  a  few  times  across  their  tarsal  borders,  , 
and  then  gently  pulhng  down  the  lower  hd  with  one  ■ 
finger,  they  may  be  suf&cieutly  parted  to  allow  any  pent- 
uiD  tears  to  escape.    If  the  patient  should  complain  that 
the  cotton-wool  pad  makes  the  eye  hot,  it  may  be  removed 
but  the  fold  of  linen  over  the  eyes  and  the  bandage  should 
be  continued.   After  about  eight  or  ten  days  the  bandage 
may  be  o-iven  up,  and  a  broad  shade  be  worn  over  both 
eyes    Three  or  four  times  during  the  day  the  lids  should 
be  bathed  with  tepid  water,  or  if  there  is  any  m-itation, 
with  the  belladonna  lotion  (F.  39).    When  there  is  rest- 
lessness after  the  operation,  an  opiate,  or,  what  is  better, 
a  subcutaneous  injection  of  from  one-sixth  to  one-tourth 
of  a  grain  of  morphia  should  be  given  at  bedtime ;  and  i± 
the  patient  complains  of  severe  pam  m  the  eye,  suifacient 
to  iDrevent  sleep,  two  or  three  leeches  should  be  apphed 
to  the  temple.    If  these  fail  to  give  relief,  the  bandage 
should  be  removed,  and  a  fold  of  linen  wet  with  cold  or 
iced  water  should  be  laid  over  the  closed  hds.    A  miid 
purgative  must  be  ordered  if  necessary,  so  as  to  insure 
the  regular  daily  action  of  the  bowels  without  straining. 
The  patient  should  be  allowed  his  regular  diet,  with  the 
exception  of  the  day  of  the  operation,  when  I  generaUy 
advise  only  beef -tea  and  fariaaceous  food. 

The  Castjalties  which  may  occur  after  an  Extkac- 
TioN  OF  A  Hard  Cataract  are  ^  ^i.  a 

1  Prolapse  of  the  iris.  This  is  peculiar  to  the  flap  ex- 
traction, and  to  those  operations  in  which  no  portion  ot 
the  iris  is  removed. 
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2.  Iritis. 
■  3.  Suppuration  of  the  cornea. 

4f.  Acute  ophthalmitis  and  suppuration  of  the  globe. 

5.  Imperfect  union  of  the  corneal  wouud,  and  conse- 
quent fistula. 

6.  Cystoid  cicatrix. 

1.  Prolapse  of  the  iris  may  come  on  from  the  first  to  the 
fifth  day  after  an  extraction  operation  in  which  no  portion 
of  iris  has  been  excised,  and  sometimes  even  later.  It  is 
the  most  frequent  cause  of  failure  of  flap  extraction,  and 
in  many  cases  seems  to  be  due  to  the  irritation  excited  by 
some  cortical  lens  matter  left  in  the  pupil  at  the  time  of 
the  operation.  It  is,  however,  often  produced  by  some 
spasmodic  action  on  the  part  of  the  patient,  such  as 
coughing  or  sneezing,  or  by  some  violent  emotion. 

Treatment. — At  first  apply  a  compress  bandage  (F.  3), 
and  leave  the  prolapse  alone.  If  after  a  fortnight  or 
three  weeks  the  prolapse  continues  large  and  shows  no 
tendency  to  subside,  it  may  be  pricked  at  two  or  three 
points  with  a  fine  needle,  and  the  compress  be  reapplied. 
This  pricking  operation  may  he  repeated  two  or  three 
times  at  intervals  of  three  or  four  days. 

2.  Iritis,  after  extraction,  is  usually  chronic  and  serous. 
It  commences  as  a  rule  from  one  to  three  weeks  after  the 
operation.  It  is  always  accompanied  with  photophobia 
and  lachrymation,  and  frequently  with  the  edges  of  the  lids 
puffy,  thickened,  and  excoriated.  (For  a  further  account 
of  this  form  of  Iritis,  see  Traumatic  Iritis,  p.  89.) 

Treatment. — Belladonna  to  the  eye  in  one  form  or 
another  to  relieve  pain  and  keep  the  pupil  dilated.  Tonics 
of  quinine  or  iron,  or  both  (F.  77,  78,  79),  should  be  given. 
Counter-irritation  in  the  form  of  small  blisters  the 
size  of  a  shilling  to  the  temple  or  behind  the  ear  occa- 
sionally do  good  ;  and  if  the  case  is  very  obstinate,  benefit 
is  sometimes  derived  from  a  moderate  mercurial  inunc- 
tion. 

The  acute  iritis  is  comparatively  rare.  It  usually 
follows  one  or  two  days  after  the  operation,  and  unless 
soon  a,rrested  it  may  lead  to  the  destruction  of  the  eye. 
Occasionally  it  will  partially  subside,  and  then  become 
chronic. 

_  Treatment. — Leeches  to  the  temple  and  cold  applica- 
tions to  the  eye.  A  fold  of  linen  should  be  laid  over  the 
closed  lids,  and  be  moistened  with  iced  water  as  often  as 
it  becomes  hot  or  dry.    If  the  cold  ceases  to  be  grateful 
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to  the  patient,  hot  fomentations  of  poppy-heads  or  bella- 
donna (P.  9,  10)  may  be  subatitnted.  Diffusible  stimuh 
and  tonics  (F.  65,  75,  77)  should  be  ordered,  with  a  liberal 
diet,  and  opiates  be  given  if  necessary  to  relieve  pam  and 
produce  sleep.  Mercury  in  any  form  is  seldom  of  use  m 
these  cases ;  it  usuallv  depresses  the  patient,  and  so  does 
absolute  harm.  In  "the  acute  traumatic  iritis  which 
follows  the  extraction  of  cataract,  there  is  a  strong  ten- 
dency for  the  inflammation  to  spread  to  the  neighbouring 
tissues,  and  thus  to  drift  into  ophthalmitis  or  general  m- 
flamrnation  of  the  eye. 

3.  S'tq->puraUon  of  the  cornea  may  be  either  partiai_  or 
complete.  It  may  commence  in  the  line  of  the  incision 
and  involve  more  or  less  of  the  corneal  flap,  to  which  it 
maybe  limited;  or  it  may  be  diffuse,  and  include  the 

entire  cornea.  , 
Symptoms.— Increasing  pain  in  the  eye  and  around 
the  orbit;  oedematous  swelling  and  redness  of  the  lids; 
chemosis  of  the  conjunctiva  and  a  muco-purulent  dis- 
charge. ,        ^    .  -7    7  J.1  T 

If  the  suppuration  is  partial  and  circumscribed,  the  hue 
of  the  incision  will  look  opaque  and  yellow,  and  there 
will  be  some  purulent  infiltration  extending  mto  the  flap 
of  the  cornea,  whilst  the  lower  part  of  the  cornea,  although 
perhaps  slightly  turbid,  will  still  retain  some  of  its  trans- 
parency and  polish.  This  condition  of  the  eye  is  sufficient 
to  create  great  anxiety ;  but  if  the  suppuration  can  be 
confined  to  the  margin  of  the  wound,  it  is  not  hopeless. 
The  dangers  are— 1,  that  the  suppuration  will  become 
difi'use ;  2,  that  it  will  extend  itself  to  the  deeper  struc- 
tures and  induce  a  suppurative  inflammation  of  the  globe ; 
3,  that  although  the  suppuration  of  the  cornea  maybe 
subdued,  a  secondary  iritis  or  irido-cyclitis  may  loUow, 
which  will  in  the  end  produce  softening  and  atrophy  ot 

*^Whe^the  suppuration  of  the  cornea  is  diffuse  or  cmti- 
vlete,  the  symptoms  are  the  same  but  mtensihed.  _  Ihe 
suppuration,  instead  of  being  confined  to  the  margin  of 
the  flap,  invades  the  whole  structure  of  the  cornea.  The 
eve  must  be  then  considered  as  irreparably  lost 

In  old  and  feeble  patients  suppuration  of  the  cornea 
will  occasionally  occur  without  the  usual  inflammatory 
Tymptoms  of  pain  with  redness  and  swelhng  of  the  hds 
biini  manifested.  This  once  happened  to  a  pooi  old 
woman,  who  had  long  been  an  inmate  of  a  workhouse,  on 
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whom  I  operated  for,  cataract.  With  only  a  sense  of 
grittiness  in  the  eye,  and  with  the  slightest  trace  of 
swelling  of  the  upper  lid,  partial  suppuration  of  the 
cornea  followed  on  the  fifth  or  sixth  day  after  the  opera- 
tion. 

Treatment. — An  attempt  may  be  made  to  ward  off  the 
early  symptoms  by  the  application  of  two  or  three  leeches 
to  the  temple,  and  iced  water  to  the  eye;  but  as  soon  as 
■  it  is  ascertained  that  suppuration  of  the  cornea  has  com- 
menced, a  different  treatment  should  be  adopted.  Warm 
fomentations  of  poppy-heads  or  belladonna  give  the  most 
relief,  and  may  be  used  every  two  or  three  hoars,  and  in 
the  intervals  a  fold  of  lint  should  be  laid  over  the  eye 
and  kept  moist  with  warm  water  or  the  belladonna  lotion. 
Pain  should  be  relieved  by  repeated  doses  of  opium,  which 
may  be  combined  with  ammonia,  quinine,  or  liq.  cin- 
chona (F.  74).  The  i^atient  should  be  fed  up  with  such 
food  as  he  can  be  prevailed  on  to  take,  and  a  moderate 
allowance  of  wine  be  ordered  for  him.  A  compress  ban- 
dage (F.  3)  applied  to  the  eye  on  the  first  indication  of 
corneal  suppuration  is  often  of  service,  and  may  be  used 
jointly  with  the  warm  applications,  the  bandage  being  re- 
moved three  or  four  times  daily  to  allow  of  the  fomen- 
tations. If  the  pressure  be  iDainful  it  should  not  be  per- 
severed in. 

4.  Acute  Ophthalmitis  and  8iq:>imration  of  the  Globe. — 
When  this  happens  the  eye  is  lost,  and  the  only  course 
to  be  pursued  is  to  hasten  the  suppuration  by  warm  and 
soothing  applications  ;  to  give  free  vent  to  the  pus  by  an 
incision  through  the  cornea  if  necessary ;  to  relieve  pain 
by  opiates  ;  and  to  support  the  patient  by  tonics,  stimu- 
lants, and  a  good  diet. 

5.  Imperfect  Union  uf  the  Corneal  Wound  and  consequent 
Fistula. — From  some  cause,  often  diificult  if  not  impos- 
sible to  exjjlain,  the  wound  of  the  cornea  after  the  ex- 
traction of  cataract  fails  to  unite  coinpletely,  and  a  small 
fistula  remains  through  which  the  aqueous  slowly  dribbles. 

Treatment. — A  compress  bandage  (F.  .3)  should  be 
placed  over  the  closed  lids,  and  twice  a  day  a  few  drops 
of  a  solution  of  atropine,  gr.  1  ad  aqufB  5  1,  be  dropped 
mto  the  eye.  This  treatment  generally  succeeds  in  closing 
the  fistula,  but  if  after  a  fair  trial  it  produces  no  effect, 
the  opening  in  the  cornea  may  be  touched  with  a  fine 
camel's  hair  brush  charged  with  nitrate  of  silver,  as  re- 
commended at  page  47. 
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For  the  symptoms  and  furtlier  treatment  of  corneal 
fistula,  see  Fistula  of  tue  Counea,  page  47. 

6.  Cijstoicl  Cicatrix. — This  can  only  occur  when  the 
incision  has  been  made  in  the  sclerotic.  It  is  due  to  the 
edges  of  the  wound  not  coming  into  close  contact  and  to 
their  consequent  union  through  the  intervention  of  cica- 
tricial tissue,  which  gradually  yields  before  the  outward 
pressure  of  the  parts  within  the  eye,  and  becomes  thinned 
and  bulging.  This  condition  of  the  cicatrix  in  the  scle- 
rotic will  he  occasionally  met  with  after  iridectomy  for 
glaucoma.  It  is  most  lialjle  to  happen  in  eyes  in  which 
there  is  an  increased  intraocular  tension. 

Treatment. — If  the  cystoid  cicatrix  is  small  or  gives  no 
inconvenience,  it  is  best  to  leave  it  alone.  When  large  or 
troublesome,  it  may  be  punctured  with  a  broad  needle. 
If  the  bulging  of  the  cicatrix  is  on  the  increase,  and  the 
tension  of  the  eye  is  glaucomatous,  an  iridectomy  should 
be  performed. 

Capsular  Cataract  is  a  misnomer.  There  cannot  be 
an  opaque  capsule  and  a  transparent  lens.  There  may 
be  an  opaque  and  chalky  capsule  containing  the  shrunken 
remains  of  a  lens,  or  there  may  be  an  opaque  capsule 
filling  the  pupil  after  the  lens  from  some  cause  has  gone  ; 
but  neither  of  these  can  be  considered  as  examples  of  cap- 
sular cataract.  The  class  of  cases  to  which  the  term  can 
be  most  correctly  applied  are  those  in  which  there  are 
spots  or  patches  of  opacity  on  the  capsule  with  a  perfectly 
transparent  lens. 

These  local  opacities  may  exist  under  two  cn-cum- 
stances : — 

1st.  Patches  of  opacity  on  the  lens  capsule  may  be 
formed  from  inflammatory  exudations  during  intis  or 
other  inflammations  of  the  eye.  They  are  usually  central 
and  correspond  to  the  pupil,  but  occasionally  they  are 
deposited  as  a  white  zone  around  the  margin  of  the  lens, 
and  can  be  only  detected  when  the  puijilis  dilated. 

2nd.  In  young  children  one  or  more  white  spots  are 
occasionally  seen  on  the  lens  capsule,  the  lens  itself  being 
clear.  On  examining  the  cornea  of  such  eyes,  a  small 
nebula  will  be  frequently  found  to  correspond  with  the 
speck  on  the  lens  capsule  :  and  on  inquiry  it  will  be  found 
that  these  patients  have  had  ophthalmia  neonatorum. 
The  inference  is  that  during  the  attack  the  swollen  cornea, 
and  the  most  prominent  part  of  the  lens  came  together, 
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and  that  the  capsule  at  the  point  of  contact  then  became 
opaque.  It  should  be  remembered  that  in  newly-born 
children  the  space  between  the  centre  of  the  lens  and  the 
cornea  is  so  small  as  hardly  to  deserve  tlie  name  of  an 
anterior  chamber.  When  the  central  capsular  opacity  is 
single  and  prominent,  it  has  been  called  pyramidal 
cataract. 

Capsulo-Lentictjlar  Catakact. — In  this  form  of  cata- 
ract the  capsule  partakes  of  the  opacity.  _  It  may  not 
be  absolutely  opaque,  but  its  transparency  is  so  affected 
that  it  would  materially  interfere  with  vision  after  the 
opaque  lens  has  been  removed.  This  opacity  is  generally 
confined  to  the  anterior  layer  of  the  lens  capsule. 

Treatment. — In  these  cases  the  plan  practised  by  Mr. 
Bowman  should  be  adopted.  After  the  section  of _  the 
cornea  has  been  completed  and  the  piece  of  iris  excised, 
if  an  iridectomy  has  to  be  performed,  instead  of  tearing 
through  the  lens  capsule  with  the  ordinary  pricker,  a  pair 
of  fine  iris  forceps  is  introduced  through  the  corneal 
wound,  and  seizing  hold  of  the  anterior  layer  of  the 
capsule  it  is  withckawn  from  the  eye,  and  the  operation  of 
extraction  of  the  lens  is  then  completed  in  the  usual  way. 

Diabetic  Cataract. — The  only  peculiarity  in  this 
variety  of  cataract  is  its  origin.  The  opaque  lens  pre- 
sents no  characteristic  to  distinguish  it  from  cataract 
arising  from  other  diseases  or  from  senile  decay.  As 
diabetes  frequently  attacks  young  people,  this  disease 
may  be  considered  as  one  of  the  causes  of  cataract  in 
early  life.  The  cataract  is  usually  soft,  but  this  is  due  to 
the  age  of  the  patient,  who  is  generally  below  the  period 
of  life  at  which  cataract  is  common.  In  diabetic  cataract 
the  opacity  is  probably  dependent  on  impaired  nutrition. 

Treatment. — The  same  as  for  ordinary  cataract.  The 
presence  of  diabetes  has  been  urged  as  a  reason  for  not 
operating ;  but  if  the  patient  is  apparently  in  fair  health, 
and  not  much  emacia.ted,  ati  operation  is  certainly  not 
contra-indicated.  I  have  on  several  occasions  operated 
myself  for  diabetic  cataract,  and  have  frequently  seen  my 
colleagues  do  so  at  the  Ophthalmic  Hospital,  and  in  no 
case  have  any  unfavourable  symptoms  followed. 

Fluid  Cataract  usually  occurs  in  young  jiatients  and 
is  sometimes  congenital.    It  has  a  uniform  greyish-white 
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milk-and-water  colour  without  any  visible  stria3  or  spots. 
The  fliiidity  does  not  always  include  the  whole  lens  ;  it 
occasionally  happens  that  within  a  fluid  cortex  there 
is  a  small  firm  nucleus.  There  is,  however,  a  form  of 
fluid  cataract  which  is  met  with  in  elderly  people  which 
seems  to  be  an  advanced  stage  of  degeneration  of  the  lens. 
The  lenticular  matter  is  converted  into  a  semi-transparent 
yellowish  fluid,  which  contains  oil  globules  and  sometimes  . 
plates  of  cholesterine.  In  some  exceptional  cases  the 
fluid  is  of  a  dark  chocolate  or  sepia  colour.  Mr.  Haynes 
Walton  relates  the  case  of  a  lady,  ast.  seventy-seven,  on 
whom  he  operated,  in  which  "  the  capsule  did  not  contain 
a  particle  of  lens,  but  was  filled  with  material  like  cofi'ee- 
grounds."* 

Treatment— The  same  as  for  other  forms  of  cataract. 
If  after  the  section  has  been  made  in  the  cornea  and  the 
lens  capsule  opened  with  the  pricker  the  lenticular  matter 
is  found  to  be  fluid,  it  may  be  either  sucked  out  with  a 
syringe  or  allowed  to  escape  along  the  groove  of  a  curette, 

TkaumA-TIC  Cataract,  or  cataract  the  result  of  an 
injury  to  the  eye,  may  occur  either  -^vith  or  without  a 
rupture  of  the  external  coats  of  the  eye. 

1.  Trmmnatic  Cataract  with  Rupture  of  the  External 
Coats  of  the  Eye.— One  of  the  most  frequent  comph- 
cations  of  a  wound  of  the  cornea  is  an  injury  to  the  lens. 
Wounds  of  the  lens  terminate  almost  invariably  m  cata- 
ract. The  point  of  injury  is  within  twenty-four  hours 
indicated  bv  an  opaque'  patch,  and  this  opacity  gradually 
increases  until  the  whole  lens  becomes  opaque-  The 
rapidity  of  the  formation  of  the  cataract  wiU  depend 
partly  on  the  extent  of  the  injury  inflicted  on  the  lens  and 
its  capsule,  and  partly  also  on  the  age  of  the  patient.  If 
the  rent  in  the  capsule  is  large,  and  the  lenticular  matter 
has  also  been  broken  into,  the  aqueous  humour  wfll  be 
rapidly  brought  into  contact  with  the  lens  substance,  and 
its  transparency  will  be  quickly  destroyed.  In  the  young, 
the  lens  is  soft,  and  becomes  more  rapidly  cataractous 
from  an  injury  than  in  the  aged,  where  it  is  more  dense 
and  has  a  firm  nucleus.  The  immediate  efi"ect  of  a  wound 
of  the  lens  is  the  admission  of  the  aqueous  within  its- 
capsule.    This  is  imbibed  by  the  lens  tissue,  each  part  of 
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which  becomes  opaque,  and  rapidly  swells  as  it  is  brought 
under  the  influence  of  the  aqueous  ;  so  that  the  swelling 
of  the  lens  increases  with  the  ojjacity  until  the  whole  is 
opaque.  The  leus  thus  swelling  frequentlj'  pi-esses  on 
the  posterior  surface  of  the  iris,  and  excites  great  irrita- 
tion :  hence  it  is  of  the  utmost  importance  that  the  pupil 
should  be  kept  fully  dilated  with  atropine,  in  order  to 
afford  space  for  the  swelling  lens,  and  to  prevent  as  far  as 
possible  its  encroaching  on  the  iris. 

The  irritation  which  is  thus  excited  by  a  cataractous 
lens  is  greater  and  more  apt  to  occur  in  the  adult  and 
aged  person  than  it  is  in  the  child.  The  most  serious 
symptom  which  the  pressure  of  a  swollen  lens  on  the  back 
of  the  iris  is  apt  to  produce  is  a  glaucomatous  hardness  of 
the  globe — a  condition  known  as  "  traumatic  glaucoma,." 
It  is  ushered  in  with  increased  pain  and  irritation ;  the 
anterior  chamber  is  diminished  in  size  from  the  lens 
having  pushed  the  iris  forwards  towards  the  cornea  ;  the 
eye  has  a  pinkish  tinge  from  a  general  fulness  of  the 
sclerotic  vessels,  but  especially  of  those  which  form  the 
ciliary  zone,  and  the  tension  of  the  globe  is  increased. 
This  state  of  eye  is  fraught  with  danger,  and  always  de- 
mands immediate  treatment. 

Traumatic  cataract  with  rupture  of  the  external  coats 
of  the  eye  is  very  commonly  associated  with  a  prolapse 
or  laceration  of  the  iris,  or  with  both  ;  indeed  it  is  more 
usual  for  it  to  be  accompanied  with  some  lesion  of  the 
iris,  than  for  the  injury  to  be  confined  to  the  lens. 

2.  Traumatic  Cataract  luithout  Rupture  of  the  External 
Goats  of  the  Eye. — Sudden  violence  against  the  eye,  or  to 
the  bony  parts  which  surround  it,  may  cause,  without 
any  rupture  of  the  external  coats  of  the  eye,  a  rent  in  the 
capsule  of  the  lens  suflBcient  to  allow  the  aqueous  to  per- 
meate its  structure  and  to  render  it  cataractous.  Von 
Graefe  noticed  that  in  such  cases  the  rent  is  generally  at 
the  periphery  of  the  lens,  or  within  the  area  of  the  thin 
posterior  capsule,  but  never  in  the  middle  of  the  anterior 
capsule. 

Again,  a  blow  on  the  eye  may,  without  any  apparent 
injury  of  the  lens  capsule,  so  disarrange  the  internal 
structure  of  the  lens  that  its  nutrition  will  become  im- 
paired, and  as  a  result  its  transparency  will  be  destroyed. 
This  accident  is  more  rare  than  the  preceding,  in  which 
the  lens  capsule  is  torn.  The  form  of  cataract  which  is 
usually  produced  is  a  diffused  opacity  ;  a  portion  of  the 
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Isns  first  becomes  nebulous,  and  this  nebulosity  increases 
until  the  whole  lens  is  opaque. 

Treatment  uf  Tranmatlti  Cataract. — 1.  If  the  cataract  is 
uncom'plicatecl  vith  injury  to  the  iris,  and  has  been  caused 
by  some  fine  sharp-pointed  instrument  penetrating  the 
cornea,  there  is  good  reason  to  hope  for  a  favourable 
result.    A  solution  of  atropine,  gr.  1  ad  aquas  5 1,  should 
be  dropped  twice  or  three  times  a  day  into  the  eye  to 
dilate  the  pnpil  fully,  and  thus  to  keep  the  iris  out  of  the 
way  of  the  swelling  lens.    A  compress  and  bandage  should 
be  fastened  over  the  closed  lids,  or,  if  it  is  more  comfort- 
able, a  fold  of  linen  wet  wth  cold  water  or  the  belladonna 
lotion  (F.  39)  may  be  laid  over  the  eye.    If  there  is  pain 
in  the  eye  or  around  the  orbit,  two  leeches  should  be  at 
once  applied  to  the  temi:)le.    The  patient  should  be  kept 
in  a  darkened  room.    If  after  all  the  irritation  occasioned 
by  the  injury  has  subsided,  a  gradual  absorption  of  the 
lens  matter  is  found  to  be  going  on,  it  is  wise  not  to 
meddle  with  the  cataract,  but  to  keep  a  careful  watch 
over  the  eye,  and  be  prepared  to  treat  symptoms  as  they 
arise,  being  guided  by  them  in  the  iuture  management  of 
the  case.  .  . 

2.  If  the  wound  in  the  lens  is  comiAicated  with  iiijurij 
to,  or  prolapse  of,  the  iris,  attention  must  first  be  directed 
to  the  iris,  which,  if  prolapsed,  will  require  to  be  dealt 
with  in  one  of  the  ways  suggested  under  the  heading 
Prolapse  of  thb  Iris.  The  general  treatment  recom- 
mended in  the  preceding  section  must  be  also  adopted 
here,  and  if  no  untoward  symptoms  arise,  the  cataractous 
lens  must  be  left  untreated  until  the  eye  has  quite  re- 
covered from  the  primary  shock  of  the  injury.  _ 

Whenever  a  traumatic  cataract  excites  great  irritation 
or  induces  symptoms  of  traumatic  glancoma,  the  lens 
should  be  at  once  removed.  The  operation  to  be  selected 
will  depend  on  the  density  of  the  lens,  the  general  con-  ■ 
dition  of  the  eye,  and  the  age  of  the  patient.  As  a  rule, 
when  the  lens'is  soft,  a  linear  extraction  should  be  per- 
formed, and  an  iridectomy  may  be  combmed  with  this 
operation  if  circumstances  render  it  advisable. 

If  however,  the  patient  is  advanced  in  years,  and  the 
leus'consequently  more  or  less  hard,  the  best  operation 
will  be  either  the  modified  hnear  extraction  or  the  traction 
operation. 

Seconuary  Cataract  is  when  the  opacity  of  the  lens 
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is  (.lepenJeut  on,  and  secondary  to,  dinease  of  the  vitrcons, 
choroid,  or  retina.  In  these  cases  the  lens  not  only  grows 
opaque,  hut  frequently  undergoes  a  farther  degeneration  ; 
and  earthy  salts,  the  carbonate  and  phosjjha.te  of  lime, 
are  deposited  both  in  it  and  in  its  capsule.  The  appear- 
ance of  such  a  lens  is  very  characteristic ;  it  ia  usually 
somewhat  shrunken  and  flattened,  with  a  peculiar  opaque 
chalky  look,  and  either  strikingly  white  or  tinged  slightly 
with  yellow.  It  is  often  associated  with  other  degenera- 
tive changes  witbin  the  eye,  and  occurs  conjointly  with 
ibony  formations  on  the  choroid,  and  secondary  detach- 
ments of  the  retina. 

Treatment. — Secondary  cataracts,  as  a  rule,  are  best  left 
alone.  In  the  majority  of  cases,  the  eye,  when  the  cata- 
ract is  complete,  is  bhnd,  and  the  extraction  of  the  lens 
Avould  give  no  improvement  of  sight.  Even  in  the 'most 
favourable  instances,  where  there  is  some  perception  of 
light,  and  a  moderately  active  pupil,  the  fundus  of  the 
eye  is  usually  so  unsound  that  it  is  always  doubtful 
whether  the  slight  chance  of  benefit  is  sulEcient  to  justify 
the  risk  of  an  operation.  Certainly,  when  the  patient  has 
one  eye  good,  no  operation  for  the  extraction  of  an  opaque 
and  chalky  lens  in  the  other  should  be  performed. 

CAPSULAR  OPACITIES. 

Capsular  Opacities  following  the  Loss  op  the 
Lexs. — After  the  lens  has  been  removed,  either  by  ab- 
sorption or  extraction,  some  density  of  the  capsule  which 
has  been  left  is  very  apt  to  occur,  and  to  greatly  mar 
the  excellence  of  vision  which  the  patient  would  otherwise 
possess.  The  degree  of  opacity  varies  very  much,  and  is 
dependent  on  difierent  circumstances. 

The  simplest  form  of  opacity  of  the  caj)sule  is  that 
which  often  occurs  after  an  operation  for  the  removal 
of  the  lens,  especially  after  linear  or  suction  extraction. 
Its_  formation  is  unaccompanied  with  any  intiammatory 
action.  Examined  with  the  ophthalmoscope,  a  film  of 
capsule  will  be  found  occupying  the  pupillary  space,  not 
actually  opaque,  but  with  its  transparency  sufficiently 
dulled  to  interfere  with  the  due  passage  of  the  light  to 
the  fundus  of  the  eye.  Mr.  Bowman  has  shown  that  the 
capsule  may  cause  a  serious  imperfection  of  sight  -withoni 
becoming  opaque,  by  assuming  a  wrinkled  and  folded 
state,  so  as  to  produce  an  uneciual  refraction  of  hght  in 
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its  passage  through  it,  and  a  consequent  confusion  of  the 
image  on  the  retina. 

The  second  form  of  opacity  of  ike  capsule  is  where  the 
membrane  itself  is  semi-opaque,  but  its  opacity  is  con- 
siderably increased  by  bits  of  soft  lenticular  matter 
having  become  enclosed  between  parts  of  the  anterior 
and  posterior  layers  of  the  capsule.  If  the  pupil  be 
dilated  with  atrojDine,  the  opacity  of  the_  capsule  will  be 
seen  to  vary  in  density  in  different  points  of  its  area, 
according  to  the  quantity  of  lens  matter  which  has  been 
enclosed  between  its  layers.  This  form  of  opacity  is 
not  necessarily  accompanied  with  any  inflammatory 
action. 

The  third  form  of  opacity  of  the  capsiile  is  always  asso- 
ciated with  iritis.  Lymph  is  effused  on  the  surface  of 
the  capsule,  and  adhesions  more  or  less  extensive  between 
it  and  the  iris  close  the  pupil.  The  capsule  itself  becomes 
opaque,  and  blending  with  the  lymph  upon  its  surface 
grows  tough,  and  almost  fibrous  in  its  structure,  losing 
all  its  natural  elasticity.  This  state  of  the  capsule  is 
very  frequently  combined  with  some  soft  opaque  lens 
substance  shut  in  between  its  layers  ;  indeed,  in  many 
cases  it  is  due  to  the  irritation  which  has  been  excited 
from  some  lenticular  matter  having  been  left  behind  at 
the  time  of  the  operation  for  the  extraction  of  the  lens. 

It  is  this  form  of  membranous  opacity  which  frequently 
undergoes  after  a  lapse  of  time  a  degeneration  of  struc- 
ture ;  in  some  cases  losing  the  toughness  it  at  first  ac- 
quired, it  becomes  brittle  and  friable,  allowing  a  needle 
or  a  pair  of  iris  forceps  to  pass  through  it  like  tinder ; 
or  it  may  in  after  years  become  the  seat  of  earthy 
deposits.  The  second  form  of  capsular  opacity  I  alluded 
to,  where  a  portion  of  lenticular  matter  is  enclosed  be- 
tween the  layers  of  the  capsule,  is  also  liable  to  degenera- 
tive changes,  and  to  have  earthy  salts  deposited  in  the 
vestiges  of  the  lens  between  its  folds. 

Treatment  of  Capsulab  Opacities. —  In  treating 
opacities  of  the  capsule  after  the  lens  has  been  removed, 
it  may  be  taken  as  a  rule  which  should  never,  if  possible, 
be  departed  from,  that  no  operation  should  be  performed 
so  long  as  the  eye  is  red  or  irritable.   ,       ,   .  , 

Needle  Operation  for  Opaque  (7aps«Ze.— A  single  needle 
is  usually  suflacient  to  tear  an  opening  through  the  semi- 
opaque  or  wrinkled  capsule  which  is  often  found  after  an 
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ordinary  operation  for  cataract,  but  two  needles  should 
ibe  in  readiness  in  case  a  second  is  required. 

Before  commencing  the  operation  the  pupil  should  be 
t  fully  dilated  with  atropine.  The  needle  should  penetrate 
tthe  cornea  obliquely  about  one  or  one  and  a  half  lines 
:  from  its  circumference,  and  passing  across  the  pupil  to 
tthe  opposite  side,  it  should  puncture  the  capsule  close  to 
I  the  ins,  and  by  then  slightly  depressing  the  hand,  the 
T  needle  is  made  to  dip  a  little  into  the  vitreous,  and  to  cut 
I  its  way  through  the  capsule.  In  some  eyes  one  or  two 
;.:dips  of  the  needle  will  suffice  to  make  a  clear  opening  in 
itthe  capsule,  whilst  in  other  cases  they  have  to  be  repeated 
I  many  times. 

Occasionally  it  happens  that,  after  the  needle  has  made 

I  jan  opening  through  the  capsule,  an  adherent  film  remains 
j>stretching  across  the  pupil,  which  a  single  needle  fails  to 
odmde.  A  second  needle  should  then  be  used,  after  the 
iimanner  lirst  recommended  by  Mr.  Bowman.    It  should 

I I  be  introduced  by  the  other  hand  through  the  cornea  at 
I aa  point  nearly  opposite  to  the  first;  and  passino-  its 
Ippomt  belund  the  baud,  whilst  that  of  the  first  needle  re- 
liimains  in  front  of  it,  so  that  their  points  cross,  the  one 
nneedle  is  made  to  revolve  a  few  turns  over  the  other 
:imntilthe  band  of  capsule  is  torn;  or  if  this  does  not 
rreadily  follow,  the  two  needles  may  be  then  slio-htly  but 
.-slowly  separated;  a  proceeding  which  will  seldom  fail  in 
^'breaking  it  through. 

In  cases  where  there  is  some  lens  matter  enclosed  be- 
■tween  the  anterior  and  posterior  layers  of  the  capsule  a 
■-needle  operation  such  as  has  been  already  described  will 
.-generally  be  sufficient.  The  breaking  up  of  the  capsule 
■will  expose  the  particles  of  lens  matter  to  the  action  of 
the  aqueous,  and  they  will  usually  be  quickly  absorbed 

When  there  has  been  iritis,  and  the  pupil  is  closed  with 
a  dense  membrane,  a  new  pupil  may  be  formed  and  the 
capsule  torn  through  with  two  needles  ;  but  this  will  not 
..always  suffice,  as  iritis  will  often  follow  the  operation  and 
tne  pupil  will  again  become  closed.    It  is  generally  neces- 
■  sary,  after  the  capsule  has  been  torn  through,  to  remove 
a  portion  of  the  iris  and  make  a  false  pupil.  Another 
very  efficient  way  of  dealing  with  such  cases,  is  to  divide 
tne  capsule  and  cut  through  the  lower  margin  of  the 
:  pupil  with  fine  scissors.  Fig.  22,  pao-e  102 

To  use  Two  Needles  to  Tear  through  the  Opaque  Capsule 
and  Open  out  the  Closed  Pupil.-One  needle  is  to  be 
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introduced  tlavough  one  side  of  tlie  cornea  and  be  passed 
into  the  centre  of  the  capsule  upon  which  the  pupil  is 
contracted  and  adherent.  The  second  needle  is  to  pene- 
trate the  opposite  side  of  the  cornea,  and  to  be  inserted 
also  into  the  capsule  close  to  the  first.  The  points  of  the 
two  needles  are  now  to  be  dipped  downwards  a  little  into 
the  vitreous,  and  to  be  drawn  slowly  m  opposite  direc- 
tions, so  as  to  tear  through  the  capsule,  and 
Fig  43       at  the  same  time  to  pull  open  the  pupil. 

Having  done  this,  the  needles  are  to  be 
withdrawn,  and  according  to  the  size  ot 
the  pupil  which  has  been  formed  must 
depend  the  necessity  of  making  an  arti- 
ficial pupil  by  removing  a  piece  of  the  ms. 
If  the  new  pupil  does  not  open  out  suih- 
ciently,  it  will  be  well  at  once  to  make  an 
openiig  in  the  cornea  with  a  broad  needle 
and  with  a  Tyrrell's  hook  (Fig.  20,  p.  100) 
to  draw  out  a  piece  of  the  ins  and  cut 

The  most  difiacult  cases,  however,  of  all 
to  treat  are  those  in  which  there  ts  a  piece 
of  tough  viilhy-white  loohing  lens  capsuU 
imipy  ing  the  pupilary  arm,  and  to  M 
the  ins  is  adherent  at  points.  The  normal 
elasticity  of  such  a  portion  of  capsu  e 
has  been  lost,  and  oftentiuies  some  of  the 
earthy  salts  are  found  to  be  incorporated 
with  it,  or  with  the  remains  of  the  httle 
lenticular  matter  wliich  has  been  enclosed 
between  its  layers.  A  needle  operation 
here  would  do  no  good. 
There  are  two  modes  of  dealing  with  such 

"Tihe  most  safe,  and  at  the  same  time 
a  v;ry  efficient  operation  is  to  cut  through 
the  opaque  capsu  e  and  enlarge  the  old 
nuuil  bv  a  pair  of  scissors  (Fig.  -f '  P^f« 
K    An  incision  is  to  be  made  with  the 
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:  behind  the  pupillary  edge  of  the  iris,  when  with  one 
clip  of  the  scissors  the  opaque  capsule  and  sphincter 
.  of  the  iris  is  divided.  If  the  iris  be  sufficiently  healthy 
:  for  its  cut  edges  to  retract,  a  good  pupil  will  be  thus 
:  formed. 

2.  Having  fully  dilated  the  pupil  with  atropine,  detach 
tthe  opaque  capsule  from  its  adhesions  to  the  iris  by  a  fine 
:  needle  inti'oduced  through  the  cornea.  This  being  done, 
tthe  fine  needle  is  to  be  withdrawn  and  the  opening  it  has 
!  made  is  to  be  enlarged  with  a  broad  needle  to  allow  of  the 
i  introduction  within  the  anterior  chamber  of  the  canular 
t'forceps  (Fig.  43),  with  which  the  piece  of  capsule  is  to  be 
fseized  and  drawn  out  of  the  eye.  If,  on  drawing  out  the 
I  opaque  capsule  through  the  aperture  in  the  cornea,  a  point 
i,iof  it  is  found  still  adherent  to  the  iris,  that  which  has  been 
vwithdrawn  should  be  snipped  off  with  a  jjair  of  scissors, 
Ibut  no  attempt  should  be  made  to  detach  it  by  force. 
IThis  oj)eration  is  a  very  hazardous  one,  though  the  result, 
vwhen  success  follows,  is  very  brilliant.  The  great  danger 
■-consists  in  the  dragging  upon  the  iris  and  the  ciliary  pro- 
i-cesses.  I  have  occasionally  seen  suppuration  of  the  globe 
ffollow  this  operation. 

After  all  operations  for  capsular  opacities,  the  eye  should 
i  be  kept  for  at  least  three  or  four  days  with  the  pupil  fully 
Jdilated  with  atropine. 

dislocations  of  the  lens. 

Dislocation  of  the  Less  into  the  Anterior  Chamber 
nmay  be  either  congenital,  or  the  result  of  an  injury  such 
aas  a  blow  on  the  eye,  or  on  the  head  in  the  vicinity  of  the 
oeye.  Occasionally  it  is  caused  by  excessive  retching  or 
'.coughing,  but  in  such  cases  it  will  generally  be  found  on 
iiinquiry  that  the  eyes  were  unsound,  and  predisposed  to 
tthis  accident. 

Sjimptorns. — A  transparent  lens  lying  in  its  capsule  in 
•the  anterior  chamber  presents  a  peculiar  and  charac- 
teristic appearance.     It  looks  like  a  large  drop  of  oil 
lying  at  the  back  of  the  cornea,  the  margin  of  the  lens 
■exhibiting  a  brilliant  yellow  reflex.    The  iris  is  pushed 
backwards,   and  the  anterior  chamber  is  thus  greatly 
|ideepened.    The  pupil  is  always  more  or  less  dilated  in 
"  proportion  to  the  amount  of  pressure  the  lens  exerts  upon 

■  the  iris.     The  lens  in  this  abnormal  position  acts  as 

■  a  foreign  body.    It  is  productive  of  great  irritation,  and 
of  severe  pain.    The  inflammation  which  so  frequently 

M 
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follows  this  accident  may  be  partially  due  to  other  parts 
of  the  eye  having  suffered  from  the  primary  injury  ; 
but  much  must  also  be  attributed  to  the  pressure  of  the 
lens  on  the  iris. 

The  pain  which  accompanies  this  displacement  of  the 
lens  is  usually  severe  and  neuralgic  ia  character,  often- 
times more  intense  than  the  state  of  the  eje  would  lead 
us  to  anticipate ;  but  the  pressure  on  the  ins,  and  conse- 
quently on  the  ciliary  nerves,  is  sufficient  to  account  for 
its  severity.  .  .  .  • 

Treatment  of  Dislocation  of  the  Lens  into_  the  Anterior 
Ohamher.—li  the  lens  is  giving  rise  to  ii-ritation,  it  should 
undoubtedly  be  removed,  and  as  soon  as  possible :  the 
irritation  will  probably  continue  and  increase  if  it  is 
allowed  to  remain  in  its  abnormal  position.    But  if  the 
lens,  although  lying  in  the  anterior  chamber,  is  not  actmg 
as  an  irritant,  and  the  eye,  when  seen  by  the  surgeon,  is 
perfectly  quiet  and  free  from  undue  vascularity,  what 
course  should  be  pursued?    To  answer  this  question,  it 
is  necessary  first  to  consider  what  are  the  present,  and 
what  are  likely  to  be  the  ultimate  efi'ects  of  such  an 
accident.    There  are  two  results  which  generally  follow 
the  long-continued  presence  of  the  lens  m  the  anterior 
chamber— viz.,  paralysis  and  atrophy  of  the  ins  ;  both  of 
these  are  due  to  the  one  cause,  pressure  of  the  lens  on  the 
iris    Thev  are  not  the  immediate  results  of  a  dislocated 
lens,  but  they  are  the  sequences  of  the  prolonged  pres- 
sure which  is  kept  up  by  the  lens  against  the  iris,  when 
it  has  been  aUowed  to  remain  for  many  months  or  years 
in  contact  with  it.    Now,  although  the  eye  when  hrst 
seen  may  be  quiet  and  free  from  all  vascular  excitement, 
vet  it  is  impossible  to  say  how  long  this  quiescent  state 
may  last.    An  outbreak  of  acute  inflammation  may  occur 
at  any  time  without  any  especial  assignable  cause  beyond 
the  abnormal  pressure  of  the  lens  on  the  ins.  Again, 
the  presence  of  the  lens  in  the  anterior  chamber  is  very 
apt  to  give  rise  to  a  glaucomatous  state,  under  which  the 
tension  of  the  globe  becomes  suddenly  mcreased,  and  the 
pain  very  severe.    This  condition  is  always  one  of  pecuhar 
danger  to  the  eye,  and  calls  at  once  for  active  treatment. 

Considering, 'then,  the  many  casualties  which  may 
happen  to  an  eye  with  a  dislocated  lens  lying  m  its 
anterior  chambei-  I  beUeve  it  is  advisable  m  aU  cases  to 

In^chMren  a  suction  operation  or  a  linear  extraction 
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may  be  performed.    It  is  generally  judicious  in  such  cases 
to  complete  the  extraction  of  the  lens  in  one  sitting,  rather 
than  to  divide  it  into  two  stages,  with  an  interval  of  some 
.days  between  them,  as  in  the  ordinary  mode  of  performing 
-suction  and  linear  oi^erations. 

If  the  patient  be  an  adult,  or  a  person  advanced  in 
\years,  the  dislocated  lens  should  be  removed  by  a  traction 
.  operation,  or  by  Graefe's  linear  extraction.    Having  made 
:the  section  in  the  corneo-sclerotic  junction,  either  with  a 
'ilarge  keratome  or  with  Graefe's  cataract  knife,  and  if 
^possible  excised  a  portion  of  the  iris,  the  lens  should  be 
itaken  away  in  its  capsule,  with  the  aid  of  one  of  the  trac- 
•tion  in^struments  (Figs.  34,  35),  or  with  the  skeleton  spoon 
:(Fig.37,page  142),  orwith  a  sharp  hook  which  may  be  made 
bo  seize  hold  of  it  and  draw  it  from  the  eye.    Durino-  the 
operation  an  escape  of  vitreous  will  probably  occur,  as  the 
suspensory  ligament  must  have  been  torn  to  allow  of  the 
.lens  being  dislocated,  and  this  could  hardly  have  been 
.liccomplished  without  at  the  same  time  some  rupture  of 
tithe  hyaloid  membrane. 

Dislocation  op  the  Lens  into  the  Vitreoos.  This 

laccident  may  occur  either  with  or  without  rupture  of  the 
;3xternal  coats  of  the  eye. 

The  lens  is  usually  dislocated  enclosed  in  its  capsule, 
vs^hich  may  be  either  entire  or  partially  lacerated.  If  the 
;:!apsule  has  been  torn,  the  lens  will  soon  become  cata- 
■;.-actous  ;  but  even  if  it  is  entire,  the  lens  generally  after 
jome  months  becomes  opaque,  on  account  of  its  due 
nutrition  being  interfered  with. 

If  the  dislocation  has  been  complete,  the  iris,  haviun- 
'ost  the  support  of  the  lens,  will  fall  slightly  backwards 
■iowards  the  vitreous,  and  thus  increase  the  depth  of  the 
iimterior  chamber.  The  iris  will  also  generally  be  found 
r.rerniilous,  its  whole  surface  vibrating  with  the  movements 
:)t  the  eye. 

If,  however,  the  dislocation  has  not  heen  quite  compleie 
mt,  as  IS  usually  the  case,  some  shreds  of  the  suspensory 
-igament  still  connect  the  lens  in  its  capsule  with  the 
:ipper  region  of  the  globe,  then  the  lower  surface  of  the 
ns  agamst  which  the  lens  presses  will  be  bulged  towards 
he  cornea,  whilst  the  plane  of  the  upper  part  will  be 
inaltered.  When  the  lens  is  thus  suspended,  it  may  be 
•ometimes  seen  by  the  unaided  eye,  but  always  by  focal 
liummation,  hanging  by  fflmy  shreds  from  the  upper 
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surface  of  the  globe,  and  swaying  to  and  fro  with  the 
motions  of  the  eye. 

State  of  the  P7yr/7,.— There  is  always  more  or  less  dilata- 
tion of  the  pupil.  This  is  probably  chieUy  due  m  niost 
cases  to  the  injury  which  the  ciliary  nerves  have  sustained 
in  the  accident,  although  it  may  also  be  partly  accounted 
for  by  the  pressure  which  the  displaced  leus  often  exerts  on 
the  lower  segment  of  the  iris.  _  _ 

The  general  symftoms  are  those  of  great  irritation. 
There  is  increased  vascularity,  with  dread  of  bght,  lachry- 
mation  and  pain.  The  eye  from  the  first  effects  of  the 
iniury  becomes  actively  inflamed,  but  this  state  under 
treatment  may  gradually  subside.  It  is,  however,  gene- 
rally succeeded  by  a  low  form  of  choroido-iritis  or  choroido- 
retinitis,  which  is  kept  up  by  the  irritation  caused  by  the 
abnormal  position  of  the  lens.  In  this  stage  a  glauco- 
matous state  frequently  supervenes,  and  the  tension  ot 
the  eye  becomes  greatly  increased.  With  the  increase  ot 
tension  all  the  symptoms  become  aggravated  ;  and  unless 
the  lens,  the  source  of  the  irritation,  is  removed,  the  loss 
of  the  eye  is  certain.  This  glaucomatous  condition  is 
Uable  to  occur  in  all  the  dislocations  of  the  lens  ^cdhm 
the  eye,  but  it  is  more  prone  to  follow  those  m  ^hich  the 
lens  is  either  partially  or  completely  displaced  behind  the 
iris  than  when  it  is  thrown  in  front  of  that  structure. 

Treatment  of  Dislocation  of  the  Lens  into  the  Viirreoiis.— 
If  the  dislocation  is  complete  and  the  eye  is  ti-ee  h-om 
irritation,  it  should  be  left  alone,  but  the  patient  should 
be  kept  under  careful  supervision.  If,  however,  the  dis- 
placed leus  is  exciting  inflammation,  it  should  be  removed. 
This  is  best  done  by  a  traction  operation  (see  page  141). 
In  opening  having  been  made  in  the  corneo- sclerotic 
junction,  the  lens  should  be  extracted  wiUi  ^  ^ledmm- 
sized  spoon.  There  is,  however,  one  difficulty  which 
besets  this  operation  when  perfonned  for  the  extm-^tioii 
of  a  dislocated  lens  from  the  vitreous.  It  is  olten  im- 
possible  to  seize  hold  of  the  ins  to  draw  it  out  of  the 
wound  preparatory  to  excising  a  portion  of  it ;  foj.  having 
Tst  the  support  of  the  lens,  it  will  sometimes  fall  back- 
lards  anfget  so  behind  the  cut  edge  of  the  scle^tic  hat 
The  forceps  cannot  be  made  to  grasp  it.    This  difficulty  is 

™ecf  by  an  escape  .-^r^-^^'ttMrawal  S 
Trnvinblv  takes  iDlace  immediately  on  the  witlidiawai  oi 
IS  Se  f'^m  the  eye,  and  is  dependent  on  a  rupture 
of  the  hyaloid  at  the  time  of  the  accident,  which  haB 
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illowed  tlie  vitreous  to  fall  forwards.  If,  therefore,  the 
ittempt  to  seize  and  draw  out  a  i^iece  of  iris  is  unsnccess- 
ul,  it  is  better  at  once  to  abandon  it,  and  to  go  on  with 
the  operation,  as  the  repeated  introduction  of  the  forceps 
A'ithin  the  eye  will  cause  a  large  and  unnecessary  amount 
vitreous  to  be  lost. 

Dislocation"  of  the  Lens  beneath  the  Conjunctiva 
I'an  only  occur  in  cases  where  the  sclerotic  has  been  rup- 
ured,  whilst  tlie  conjunctiva  over  the  rent  has  remained 
entire.  The  lens,  separated  by  the  violence  of  the  injury 
rom  its  ciliary  attachment,  is  forced  out  of  the  eye 
:hrough  the  wound,  and,  as  the  conjunctiva  has  not  been 
acerated,  it  will  be  seen  lying  beneath  it.  The  disloca- 
;ion  is  almost  invariably  upwards,  or  upwards  and  in- 
.vards,  as  it  is  in  the  upper  region  of  the  eye,  between 
;he  insertion  of  the  recti  muscles  and  the  margin  of  the 
;ornea,  that  the  split  of  the  sclerotic  coat  most  frequently 
jccurs. 

Si/vi}}toms. — The  lens  will  be  seen  lying  beneath  the 
conjunctiva,  forming  a  small,  roundish,  semi-transiDarent 
5welling.  If  the  anterior  chamber  is  clear,  the  altered 
=hape  of  the  pupil,  probably  also  the  tremulous  state  of 
;he  iris,  and  the  presence  of  a  subconjunctival  tumour, 
vill  be  sufficient  evidence  of  the  nature  of  the  accident. 
The  lens  is  nearly  always  dislocated  enclosed  in  its  cap- 
sule; but  owing  to  the  rough  manner  in  which  it  is 
k|uee_zed  through  the  aperture  in  the  sclerotic,  the  cap- 
sule is  often  lacerated,  and  the  lenticular  matter  fre- 
quently somewhat  comminuted. 

Treatment._ — When  the  lens  is  seen  lying  beneath  the 
:onjunctiva,  it  should  be  removed  ;  and  this  may  be  done 
3y  making  a  small  incision  through  the  conjunctiva  either 
with  a  cataract  knife,  or  with  a  pair  of  fine  scissors,  and 
;hen,  if  the  lens  is  entire  in  its  capsule,  by  at  once  lifting 
t  out;  or  if  its  capsule  has  been  broken  and  its  substance 
■ommiuuted,  carefully  taking  it  away  piecemeal  with  a 
small  scoop,  paying  special  regard  that  fragments  of  it 
ire  not  left  between  the  lips  of  the  wound  in  the  sclerotic 
to  interfere  with  its  primary  union.  The  hds  should  be 
then  closed,  and  a  cotton-wool  compress  with  a  light 
bandage  be  appHed  to  the  eye. 

It  will  be  well,  as  a  precautionary  measure,  to  apply 
two  or  three  leeches  to  the  temple,  and  for  a  few  days 
to  keep  the  patient  on  a  slightly  antiphlogistic  regimen. 
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Pabtial  Dislocations  of  the  Lens  may  occur  from 
blowfs  on  the  eye  or  the  side  of  the  head,  when  a  portion 
only  of  the  suspensory  ligament  is  detached,  and  conse- 
quently a  limited  or  only  partial  displacement  of  the  lens 
ensues. 

1.  The  lens  may  be  dislocated  either  partially  upwards 
or  partially  downwards,  and  in  either  position  it  may  con- 
tinue permanently  fixed.  Occasionally  the  lens  is  found 
to  be  slightly  tilted  without  any  absolute  displacement ; 
one  margin  is  pressed  forwards  against  the  iris,  whilst  the 
other  is  forced  back  into  the  vitreous. 

2.  The  suspensory  ligament  may  have  been  torn  or 
partially  detached  at  one  part  of  its  circumference  :  and 
although  no  immediate  displacement  of  the  lens  may  have 
followed,  yet,  owing  to  this  loosening  or  partial  detach- 
ment of  its  ligament,  it  may  have  become  what  is  called 
a  moveable  or  swinging  lens,  swaying  backwards  and  for- 
wards with  the  movements  of  the  head  or  the  eye.  In 
certain  postures  of  the  head,  as  in  looking  downwards  or 
in  stooping  forwards,  a  partial  dislocation  of  the  lens 
through  the  pupil  may  take  place  ;  whilst  with  the  head 
erect,  as  in  looking  directly  forwards  or  upwards,  the 
lens  may  sink  back  behind  the  pupil  to  apparently  its 
normal    position.    Independently  of   the  intraocular 

Fig.  U. 


The  woodcut  represents  a  partial  dislocation  of  the  lens. 
In  the  patient  from  whom  this  drawing  Wcas  taken  the  lens 
was  displaced  outwards,  and  a  little  tilted,  so  as  to  present 
its  inner  edge  slightly  forwards.  It  was  already  very  cloudy, 
and  was  rapidly  becoming  cataractous.  With  tbe  movements 
of  the  head  the  lens  was  seen  to  vibrate. 

symptoms  which  such  a  swinging  lens  is  liable  to  excite, 
a  serious  defect  in  vision  will  be  produced  by  the  frequent 


PAETIAL  DISLOCATION  OF  THE  LENS.  10. 


changes  in  the  position  of  the  lens,  such  as  to  render  the 
eye  not  only  comparatively  useless,  but  a  source  of  very 
considerable  annoyance  and  even  danger  to  the  patient, 
by  causing  him  to  misjudge  and  confuse  objects  with 
which  he  may  come  in  contact  in  his  daily  work. 

General  Symptoms. — Partial  displacements  of  the  lens 
are  generally  accompanied  by  grave  symptoms.  The  blow 
required  to  produce  such  an  injury  must  be  one  of  con- 
siderable force,  and  the  mere  laceration  of  the  suspeusoiy 
ligament,  iiTespective  of  the  irritation  to  which  the  mal- 
position of  the  lens  may  give  rise,  is  suificient  to  place  the 
eye  for  a  time  in  some  danger.  But  when  all  the  first 
symptoms  which  may  be  attributed  to  the  blow  have 
passed  away,  there  often  remain  severe  neuralgic  pains  in 
the  eye  and  around  the  orbit,  which  in  some  instances  are 
persistent,  though  varying  in  intensity,  whilst  in  other 
cases  they  are  recurrent,  with  intervals  of  perfect  ease. 
The  sight  is  always  materially  affected,  as  in  proportion 
to  the  tilting  forwards  of  the  lens  the  patient  becomes 
myopic.  The  lens  may  continue  transparent  for  a  long 
time  after  the  injury,  but  the  general  rule  is  for  it  sooner 
or  later  to  become  cataractous. 

The  most  alarming  condition  which  a  j^artially  dis- 
placed lens  is  likely  to  produce  is  a  state  of  glaucoma, 
which  may  come  on  at  any  period  after  the  accident.  In 
such  cases  the  glaucomatous  symptoms  are  generally 
more  or  less  recurrent ;  for  the  increased  tension  of  the 
eye,  being  dependent  on  pressure  on  the  back  of  the 
iris,  is  produced  whenever  the  lens  falls  forward  against 
that  structure,  and  gradually  subsides  when  this  pressure 
is  removed  by  a  change  of  the  position  of  the,  lens.  A 
frequent  repetition  of  this  glaucomatous  condition  will, 
however,  speedily  induce  such  changes,  that  unless  means 
are  adojDted  to  arrest  it,  total  loss  of  sight  must  in  the 
end  be  the  result. 

Treatment  of  Partial  Displacements  of  the  Lens. — If  the 
lens  is  partially  dislocated  and  fixed,  and  the  eye  is  quiet, 
it  may  be  satisfactorily  treated  by  Wecker's*  plan  of  jDcr- 
forming  an  iridodesis,  so  as  to  draw  the  iris  over  the  edge 
of  the  displaced  lens,  and  thus  make  the  new  pupil  cor- 
respond to  the  space  in  which  the  lens  is  wanting.  The 
patient  afterwards  will,  of  course,  i-equire  cataract  glasses 
for  near  and  distant  vision. 


*  Wecker,  Maladies  des  Yeux,  2nJ  edition,  p.  477. 
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If  tlie  lens  from  partial  detactment  of  its  suspeDSory 
ligament  is  a  swinging  or  moveable  one,  and  is  frequently- 
dropping  partially  throngli  the  pupil,  and  thus  producing 
a  confusion  of  the  patient's  vision,  even  though  there 
is  no  pain,  its  extraction  shoiild  be  advised. 

If  glaucomatous  symptoms  come  on,  the  removal  of  the 
lens  becomes  an  absolute  necessity,  and  an  operation  for 
its  extraction  should  be  performed  with  as  little  delay  as 
possible. 

The  lens  is  best  removed  by  making  a  section  of  the 
cornea  with  a  Graefe's  knife,  either  upwards  or  downwards, 
so  as  to  make  the  cut  correspond  with  the  edge  of  the  lens, 
whichis  tilted  forwards.  Acataract  spoon  (Figs.  34, 35),  or  a 
Taylor's  scoop  (Fig.  37),  is  then  to  be  introduced  through 
the  wound,  and  with  it  the  lens  is  to  be  drawn  out. 
If  the  lens  is  very  moveable,  it  may  be  steadied  by  trans- 
fixing it  with  a  needle  passed  through  the  cornea,  prior  to 
making  the  corneal  section,  and  thus  it  maybe  held  in 
position  until  the  cataract  scoop  has  been  passed  behind 
it.  Some  vitreous  will  probably  be  lost  during  the  opera- 
tion, owing  to  a  rupture  of  the  hyaloid  when  the  lens  was 
dislocated. 


CHAPTER  V. 
DISEASES  OF  THE  RETINA,  CHOROID,  AND  OPTIC  NERA'E. 

Hypek^mia  of  ti]e  Retina.— In  estimating  the  degree 
of  vascularity  of  the  retina,  the  fundus  of  the  diseased 
eye  should  be  compared  with  that  of  the  sound  one,  as 
fulness  of  the  vessels,  if  equally  present  in  both  eyes, 
would  clearly  not  account  for  a  special  defect  m  one  ol 
them.  Hyperasmia  may  be  caused  by  overworkmg  the 
eyes,  and  especially  if  they  are  hypermetropic,  or  myopic ; 
or  it  may  come  on  from  repeated  exposure  to  bright 
lights ;  or  it  may  be  associated  with  inflammation  of  any 
part  of  the  eye.  The  fundus  looks  too  red,  and  the  optic 
nerve  has  a  decidedly  pinkish  aspect.  The  patient  com- 
plains of  occasional  flashes  of  light,  and  an  mability  to 
continue  his  accustomed  work  for  any  length  of  time,  from 
a  sense  of  fatigue  and  heat  in  the  eyes.  I  have  seen  this 
condition  of  the  eyes  in  seamstresses,  bootbinders,  en- 
gravers, and  amongst  the  Spitalfields  weavers,  who  are 
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often  engaged  for  many  hours  at  close  work  with  an  in- 
sufficient light.  It  is  occasionally  associated  with  hyper- 
assthesia  or  undue  sensibility  of  the  retina.  The  eye  is 
thus  rendered  intolerant  of  bright  light,  and  frequently 
during  the  day  the  lids  are  spasmodically  closed  from 
sudden  gushes  of  hot  tears  accomijanied  with  a  sense  of 
grittiness  and  increased  photophobia.  These  loaroxysms 
usually  last  only  two  or  three  minutes,  when  the  eyes 
return  to  the  condition  they  were  in  before. 

A  more  serious  form  of  ly^perasmia  is  a  passive  venous 
congestion  due  to  some  impediment  in  the  return  flow  of 
blood.  It  is  seen  in  impairments  of  sight  due  to  the 
presence  of  tumours  within  the  orbit  or  the  skull,  or  to 
some  local  congestion  of  the  brain.  It  occurs  in  cases  of 
acute  amaurosis  dependent  on  suppressed  menstruation, 
and  it  will  be  also  found  in  all  glaucomatous  affections. 

Treatiueit  f. — For  the  first-mentioned  form  of  hyperasmia 
of  the  retina,  rest  of  the  eyes  is  imperative.  The  patient 
should  abstain  from  all  work  which  requires  close  appli- 
cation of  the  eyes  or  a  stooping  ]iosition  of  the  head,  and 
he  should  -wear  blue  glasses  when  exposed  to  any  glare 
of  artificial  light.  One  or  two  leeches  applied  to  the 
temple,  and  repeated  at  intervals  of  two  or  three  days,  are 
often  of  service ;  and  mild  counter-irritation  behind  the 
ears,  or  to  the  temple,  by  the  repeated  application  of 
small  blisters  or  a  stimulating  liniment,  will  occasionally 
do  good.  As  the  congestion  is  often  due  to  some  impair- 
ment of  the  sympathetic  nerve,  which  from  such  cause 
fails  to  exert  its  proper  influence  in  maintaining  a  due 
tonicity  of  the  vessels,  preparations  of  iron,  the  mineral 
acids,  and  bark  are  frequently  of  the  greatest  benefit.  As 
a  local  application,  the  cold  douche  is  the  best.  It  should 
be  applied  to  the  eyes  with  the  lids  closed. 

For  the  second  form  of  hyperajmia,  the  treatment  must 
necessarily  be  very  unsatisfactory.  When  there  is  reason- 
able evidence  to  suppose  that  it  is  caused  by  a  tumour 
within  the  skull,  medicine  can  do  little  if  any  good.  The 
iodide  or  bromide  of  potassium,  singly  or  combined,  may 
be  tried  :  but  my  own  experience  is  tlaat  they  are  seldom 
of  any  benefit. 

Eetinitis,  or  Inflammation  of  the  Eetina,  generally 
arises  from  some  constitutional  cause,  as  syphilis,  or 
disease  of  the  kidneys  ;  but  it  may  also  be  produced  by 
over-use  of  the  eyes  before  strong  lights.    It  may  occur 
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as  a  secondary  afPection  from  obstruction  to  the  retinal 
circulation,  from  orbital  tumours,  or  from  embolism,  or 
from  an  extension  of  an  inflammation  of  the  neigbljouring 
structures.  So  intimately  associated  are  the  retina  and 
choroid  in  health,  that  it  is  difficult  for  one  to  be  affected 
by  disease  without  the  other  also  participating.  In 
speaking  therefore  of  the  diseases  of  the  retina,  it  must 
not  be  inferred  that  the  retina  only  is  affected,  but  that 
it  is  the  structure  primarily  involved,  and  the  seat  of  the 
principal  morbid  changes.  As  in  iritis,  I  will  first  describe 
the  general  symptoms  of  retinitis,  and  then  briefly  refer  to 
the  special  peculiarities  which  mark  the  various  forms  of 
this  disease. 

General  Symiotoms.—The  patient  complains  that  he 
sees  surrounding  objects  darkly,  as  though  he  were  look- 
ing through  a  mist.    He  has  to  examine  closely  whatever 
he  wishes  to  see  correctly,  and  to  use  a  strong  light u 
fact,  from  the  dulled  sensibiHty  of  the  retina  a  deep  im 
pression  is  required.    As  the  disease  progresses,  the  field 
of  vision  becomes  contracted,  or  portions  of  it  are  lost ; 
and  the  darkness  steadily  increases  until  ultimately  the 
eye  is  blind.    The  defect  of  sight  is  influenced  by  the  part 
of  the  retina  which  is  chiefly  aflected  ;  when  the  peripheral 
portions  are  first  attacked,  the  field  of  vision  is  contracted, 
but  the  impairment  of  sight  is  much  less  than  when  the 
region  of  the  yellow  spot  is  invaded  by  the  disease,  ihe 
external  appearance  of  the  eye  is  unchanged,  there  is 
nothing  about  it  to  strike  the  ordinary  observer ;  it  is  only 
by  the  ophthalmoscope  that  the  symptoms  complained  of 
by  the  patient  can  be  explained. 

Examined  ivitli  the  opUhahnoscope,  there  is  seeii  a 
chano-e  in  the  transparency  of  the  retina,  which  is  shghtly 
turbid  or  milky,  from  a  deHcate  film  of  exudation  on  its 
surface  There  is  usually  some  swelling  of  the  optic  disc, 
its  outline  is  indistinct,  and  looks  blended  with  the  sur- 
rounding parts.  The  veins  are  generally  more  or  less 
distended  and  sometimes  tortuous,  and  parts  ot  them  are 
here  and  there  rendered  less  distinct,  on  account  _o±  the 
film  which  covers  them.  There  may  be  extravasations  of 
blood,  or  inflammatory  exudation  into  the  retmal  tissue, 
which  will  appear  as  greyish-white  spots. 

The  prognosis  of  retinitis,  except  when  it  proceeds  from 
syphilis,  "is  generaUy  unfavourable.  The  prospect  of 
recovery  is  diminished  in  proportion  to  the  extent  of 
the  hemorrhages,  and  the  amount  of  the  mflammatory 
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exudations.  Nerve  strnctnre  once  destroyed  is  never  re- 
placed. It  is  only  therefore  when  the  exudations  have 
been  chieHy  confined  to  tlie  connective  tissue  of  the  retina 
that  a  favourable  result  will  follow.  When  there  has 
been  neither  hasmoi-rhage  nor  isolated  grey  spots  of 
esndation,  the  eye  may  recover  with  fair  sight.  Retinitis 
may  terminate  in  blindness  from  atrophy  of  the  retina, 
or  by  its  detachment  from  the  choroid. 

Treatment. — For  that  form  of  retinitis  which  is  appa- 
rently unconnected  either  with  syphilis  or  disease  of  the 
kidney,  small  alterative  doses  of  the  hydrarg.  perchlorid. 
(F.  99)  may  be  given  two  or  three  times  a  day  ;  or  the 
iodide  or  bromide  of  potassium  (F.  89,  97)  may  be  pre- 
scribed, and  at  the  same  time  slight  counter-irritation 
may  be  kept  up  by  rubbing  into  the  temple  every  night  a 
little  of  the  unguent,  hydrarg.  iodidi  rnbri  (F.  129).  The 
eyes  should  be  allowed  absolute  rest,  and  this  can  be 
obtained  by  the  patient  abstaining  from  all  close  work, 
and  by  weariug  spectacles  with  glasses  of  a  rather  dark 
cobalt  blue.  If  the  retinitis  can  be  traced  to  overwork, 
or  has  come  on  after  fever  or  any  severe  illness,  tonics 
of  quinine,  iron,  or  cinchona  with  the  mineral  acids  should 
be  ordered,  with  rest  to  the  eyes,  and,  if  possible,  change 
of  air. 

Retinitis  Albuminurica — Nepliritic  Retinitis. — This 
form  of  retinitis  has  received  the  name  of  "  albuminurica," 
from  being  frequently  associated  with  renal  disease,  when 
the  urine  is  charged  with  albumen.  It  usually  occurs 
in  patients  who  have  Bright's  disease  of  the  kidney,  and, 
consequent  on  it,  an  hypertrophy  of  the  left  ventricle  of 
the  heart. 

Bym-ptoms. — There  are  three  forms  in  which  this  ne- 
phritic retinitis  may  occur.  1.  It  may  gradually  develop 
itself  with  the  advance  of  the  kidney  disease.  For  a  long 
time  the  patient  may  have  comjDlained  of  a  general  misti- 
ness, everything  appearing  as  if  through  a  veil;  or  the 
impairment  of  vision  may  have  been  confined  to  one  por- 
tion of  the  field,  when  suddenly  the  sight  is  discovered  to 
be  markedly  worse.  The  whole  field  may  be  thus  affected, 
so  that  the  eye  is  almost  dark  ;  or  the  blindness  may  be 
partial.  This  sudden  loss  of  sight  is  probably  due  to 
retinal  hfemorrhage,  and  is  in  proportion  to  the  number, 
size,  and  locality  of  the  blood-clots. 

2.  The  second  form  of  nephritic  retinitis  is  dependent 
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on  urEemia,  and  occurs  in  the  later  stages  of  kidney  dis- 
ease, associated  with  suppression  of  urine,  delirium,  and 
convulsions.  The  loss  of  sight  is  very  rapid,  and  some- 
times permanent.  If  no  organic  changes  have  taken 
place  in  the  retina  from  hajmorrhage  during  the  attack  of 
uraBmic  poisoning,  the  ])atient  may  gradually  regain  much 
of  his  sight  after  the  kidneys  have  resumed  their  func- 
tions ;  but  the  prognosis  is  always  unfavourable. 

3.  Nephritic  retinitis  occasionally  occurs  in  women  dur- 
ing jDregnancy,  who  are  suffering  from  albuminuria  in- 
duced by  the  pregnant  state.  This  form  of  the  disease  is 
frequently  accompanied  by  retinal  ha3morrhage,  and  both 
eyes  may  be  affected  by  it.  In  one  case  under  my  care 
the  sight  of  both  eyes  was  so  far  destroyed  by  retinal 
hasmori-hages  that  only  the  perception  of  large  objects  re- 
mained. The  prognosis  is  very  unfavourable.  When  there 
is  nephritic  retinitis  in  pregnancy,  my  own  feeling  is  that 
premature  labour  should  be  brought  on,  with  the  hope 
that  in  saci'ificing  the  life  of  an  unborn  child,  we  may  save 
the  more  valuable  life  of  the  mother. 

Ophthahnoscoijic  Ap'pearances. — The  optic  nerve  is 
slightly  swollen  and  oedematous,  with  its  margin  indis- 
tinct and  blurred  into  the  surrounding  cloudy  retina. 
Around  the  disc  the  retina  looks  of  a  greyish-white,  and 
the  vessels  as  they  pass  to  and  from  the  optic  nerve  are 
in  parts  obscured  by  the  exudation.  At  various  points  of 
the  retina  buff-coloured  patches  are  seen,  and  in  the 
neighbourhood  of  the  yellow  spot,  small  whitish  glistening 
bodies  appear  sprinkled.  The  retinal  veins  are  distended 
and  tortuous,  and  there  are  frequently  numerous  small 
effusions  of  blood  scattered  over  the  retina.  The  ha3mor- 
rhage  is  always  from  the  capillaries,  and  this  no  doubt 
is  due  to  the  morbid  state  of  the  coats  of  the  vessels  in 
advanced  Bright's  disease,  and  to  the  increased  force  by 
which  an  hypertrophied  heart  sends  the  blood  through 
them. 

Mr.  Hulke  has  had  two  opportunities  of  dissecting  eyes 
affected  with  chronic  renal  retinitis,  an  account  of  which 
he  pubhshed  in  the  "  Ophthalmic  Hospital  Reports."* 
He  found  there  was  : — 

"  1.  (Edematous  swelhng  of  the  optic  nerve  and  retina. 

"  '1.  Large  granular  corpuscles,  more  or  less  abuudant, 
mostly  in  the  intergranule  layer. 


*  Eojul  London  Ophtlialmic  Hospital  Keports,  vol.  v.  p.  16. 
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"  3.  Botryoidal  masses  of  colloid,  also  in  this  layer. 

"4.  Nests  of  sclerosed  aud  enlarged  ganglionic  cells,  or 
inoniiiformly  swollen  and  sclerosed  nerve-libres  in  the 
ganglionic  and  opticus  layers. 

•■'  'j.  Hasniorrhages :  The  shape  of  the  patches  of  the 
extravasated  blood  being  determined  by  the  arrangement 
of  the  tissues  into  which  the  blood  escapes." 

It  has  been  said  that  by  the  presence  of  retinitis  allni- 
minurica,  the  surgeon  may  at  once  diagnose  with  the 
ophthalmoscope  Bright's  disease ;  but  it  should  be  re- 
membered that  the  affection  of  the  eyes  is  usually 
secondary  to  that  of  the  kidneys  ;  and  that  it  is  only  m 
advanced  cases  of  the  disease  that  the  symptoms  are 
sufficiently  marked  to  do  more  than  point  to  the  kidneys 
as  the  probable  source  of  the  mischief. 

Treatment.— As  the  state  of  the  eyes  is  secondary  to, 
and  dependent  on,  the  disease  of  the  kidneys,  the  treat- 
ment must  be  constitutional,  aud  those  remedies  should 
be  selected  which  are  suitable  for  the  renal  affection  from 
which  the  patient  is  sulFering.  The  bowels  should  be 
made  to  act  once  daily,  the  pulv.  jalapaa  comp.,  or  some 
hydragogue  cathartic  being  given  early  in  the  morning 
when  "necessary.  The  preparations  of  iron  usually  do 
good,  and  of  these  the  tinct.  ferri  perchlorid.  is  perhaps 
the  most  useful.  The  object  to  be  obtained  is  to  relieve 
the  kidneys  by  promoting  the  action  of  the  skin  and  the 
bowels.  Mercury  in  any  form  in  nephritic  retinitis 
should  be  strictly  avoided.  If  the  eye  is  painful,  a  leech 
applied  to  the  temple  will  often  give  ease,  and  it  may  be 
repeated  from  time  to  time.  The  patient  should  strictly 
rest  the  eyes,  and  protect  them  from  all  exposure  to 
glare  or  artificial  light,  and  for  this  purpose  he  should 
wear  spectacles  with  curved  cobalt-blue  glasses.  He 
should  also  avoid  .stooping,  as  it  favours  the  flow  of  blood 
to  the  eyes,  and  thus  renders  them  more  liable  to  retinal 
hfEmorrhages. 

Retinitis  Syphilitica. — There  is  one  form  of  retinitis 
which  is  undoubtedly  due  to  syphilis.  The  history  of 
the  case  and  certain  ophthalmoscopic  appearances  mark 
its  specific  origin.  It  usually  occurs  during  the  tertiary 
period  of  syphilis,  when  nodes  form  on  the  bones,  and  the 
patient  has  pains  in  his  limbs  and  joints ;  when,  in  fact, 
the  constitution  has  been  thoroughly  imbued  with  the 
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poison.  Mr.  Hutchinson*  has  shown  that  choroido-reti- 
nitis  may  arise  also  from  inherited  syphiHs. 

Symptoms. — A  gradual  fading  of  the  sight  extending 
over  the  whole  field  of  vision.  The  pui^il  is  sluggish  and 
inclined  to  he  dilated.  There  are  no  external  manifesta- 
tions to  account  for  the  great  loss  of  sight.  A  past  his- 
tory may  reveal  syphilis,  or  there  may  be  local  evidences 
of  "the  disease  which  will  render  a  searching  interrogation 
unnecessary. 

Examined  with  the  Ophthalmoscope. — There  is  usually 
turbidity  of  the  viti-eous,  and  a  diffused  greyish  haze  of 
the  retina  extending  from  around  the  optic  disc ;  whilst 
here  and  there  are  seen  buff-coloured  patches  of  exuda-. 
tion.  The  absence  of  any  hajmorrhagic  spots  are  also  to 
some  extent  characteristic  of  syphilitic  retinitis.  _ 

Pure  and  uncomplicated  syphilitic  retinitis  is  a  rare 
disease ;  it  is  usually  combined  with  exudative  choroiditis, 
and  to  the  joint  affection  of  the  retina  and  choroid  the 
term  "  syphilitic  choroido-retiuitis  "  has  been  well  appHed. 
(See  Exudative  Choroiditis,  page  185.) 

The  prognosis  of  retinitis  syphihtica  is  more  favourable 
than  that  of  any  of  the  other  forms  of  retinitis.  When 
seen  sufficiently  early,  the  disease  will  generally  yield  to 
appropriate  treatment,  and  a  great  amehoration  of  the 
symptoms  will  usually  follow,  and  in  some  cases  a  com- 
plete restoration  of  sight. 

Treatment.— The  iodide  of  potassium  and  the  prepara- 
tions of  mercury  are  the  drugs  to  be  rehed  on  for  the 
relief  of  this  disease.  I  have  found  the  mist,  potassu  lodidi 
cum  hydrarg.  perchlorid.  (F.  96)  extremely  beneficial, 
and  have  had  patients  recover  under  its  influence  m  a 
most  marked  way.  This  mixture,  however,  is  very  apt  to 
disagree  with  the  stomach,  and  to  produce  a  feeling  of  dis- 
comfort, and,  in  many  instances,  to  bring  out  an  attack 
of  mercurial  erythema,  which  induces  the  most  mtole- 
rable  irritation  when  the  patient  is  warm  m  bed,  and 
obho-es  him  to  desist  from  the  medicine.  It  is  most  easily 
tolerated  if  it  is  taken  about  one  or  two  hours  after  a  ineal. 
"When  the  progress  of  syphilitic  retinitis  is  very  rapid,  it 
is  desirable  to  get  the  patient  quickly  under  the  influence 
of  mercury,  and  this  may  be  readily  accomphshed  by 
rubbing  half  a  drachm  of  the  unguent,  hydrarg.  into  the 
axilla  or  inner  side  of  the  thighs  night  and  morning 


*  Syphilitic  Diseases  of  the  Eye  and  Ear,  p.  130. 
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mitil  the  gums  are  slightly  afiectecl,  when  its  effects  ma}'- 
bo  coutiuued,  without  being  increased,  by  diminishing  the 
frequency  of  the  inunction.  If  the  patient  is  feeble, 
quinine  may  be  given  dni'ing  the  exhibitiou  of  the  mer- 
cury ;  but  if  not,  small  doses  of  the  iodide  of  potassium 
two  or  three  times  a  day  will  be  more  useful.  In 
some  cases  I  have  seen  very  good  results  follow  the  use 
of  Mr.  Henry  Lee's  mercurial  vapour  bath  (F.  4).  The 
patient  should  commence  his  fumigations  with  gr.  10  of 
calomel  and  continue  them  every  night,  the  surgeon  keep- 
ing a  careful  watch  that  he  does  not  become  too  muck 
affected  by  them.  The  baths  should  be  discontinued,  or 
intermitted  if  the  gums  become  spongy.  During  the  day 
the  patient  may  take  the  iodide  of  potassium  (F.  89)  ;  or 
if  his  strength  is  faihng  him,  he  may  be  iDrescribed  quinine 
or  cinchona  with  nitric  acid.  The  mercurial  baths  are 
most  efficient  during  the  summer  months,  when  the 
skin  acts  freely,  and  when  there  is  the  least  liability  of 
the  patient  getting  chilled  after  taking  them.  I  should 
not  order  the  baths  during  the  cold  months  unless  the 
patient  was  able  to  have  them  in  his  own  bedroom,  and 
provide  himself  against  all  risks  of  exposure  either  during 
or  after  their  administration. 

Retinal  Apoplexy — Betinitis  Afoplectica. — Retinal 
haemorrhage  may  occur  from  disease  within  the  eye,  as  in 
retinitis  or  glaucoma;  but  it  may  also  come  on  from  some 
extrinsic  cause,  and  it  is  this  form  of  intraocular  hasmor- 
rhage  we  have  now  to  consider. 

Sudden  hasmorrhage  from  the  rupture  of  a  retinal  or 
choroidal  vessel  may  arise  from  a  diseased  state  of  the 
heart,  or  an  atheromatous  condition  of  the  coats  of  the 
vessels ;  or  from  embolism,  or  from  suppressed  menstrua- 
tion. It  may  happen  also  in  young  patients,  who  with- 
out any  evidence  of  disease  have  a  morbid  tendency  to 
bleed,  and  exhibit  this  predisposition  by  frequent  attacks 
of  epistaxis.  In  such  cases  the  liability  to  retinal 
hjemorrhage  is  favoured  if  the  daily  employment  necessi- 
tates a  stooping  position  of  the  head.  A  well-marked 
example  of  this  form  of  retinal  haemorrhage,  apparently 
due  only  to  a  peculiar  hoemorrhagic  tendency,  came  under 
my  care  at  the  hospital  in  a  young  fellow,  ast.  nineteen,  who 
was  by  occupation  a  currier.  He  was  accustomed  to  work 
for  many  hours  with  his  body  bent,  and  his  head  stooping 
forwards.    About  eight  weeks  previously  to  my  seeing 
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him  he  was  at  his  usual  employment,  and  after  his  day's 
work  went  to  bed,  feeling  quite  well;  but  on  getting 
up  in  the  morning  he  was  so  blind  that  he  could  scarcely 
find  his  way  to  the  work  yard;  and  in  about  two  hours 
he  was  obliged  to  return  home,  as  he  had  only  sufficient 
sight  to  guide  himself  about.  The  boy  had  suffered  from 
repeated  attacks  of  epistaxis,  and  only  a  week  before  he 
had  lost  a  large  quantity  of  blood  from  the  nose.  Exa- 
mined with  the  ophthalmoscope,  extensive  retinal  hasmor- 
rhage  was  seen  in  each  eye.  There  were  blood  clots 
in  the  vitreous  of  both  eyes,  and  in  the  left  a  ruptured 
retinal  vessel  could  be  distinctly  made  out. 

tSyriiptoms.— Occasionally  there  are  the  premonitory 
warnings  of  a  disturbed  circulation  ;  the  patient  has  at- 
tacks of  giddiness  and  dimness  of  vision  which  may  last 
from  a  few  seconds  to  a  few  minutes ;  he  complains  of 
pain  in  the  head,  or  has  bleeding  from  the  nose  ;  but 
in  many  cases  the  retinal  haiinorrhage  occurs  suddenly, 
without  any  previous  indication  of  existing  disease.  The 
suddenness  of  the  loss  of  sight  is  one  of  the  most  cha- 
racteristic symptoms.  The  patient  may  awake  in  the 
morning  and  find  himself  nearly  blind  with  one  or  both 
eyes  :  or  whilst  engaged  at  his  usual  occupation  a  dark 
cloud,  or,  as  some  have  described  it,  a  red  ball  may  seem 
to  appear  before  the  affected  eye,  and  to  gradualfy  increase 
in  size  until  the  vision  is  either  partially  or  completely 
lost.  The  impairment  of  sight  produced  by  the  hajmor- 
rhao-e  depends  on  the  extent  of  the  effusion  and  the 
locality  in  which  it  has  taken  place.  One  large  retinal 
vessel  may  have  given  way,  and  a  single  clot  have  formed 
on  the  surface  of  the  retina  ;  or  there  may  be  several 
small  ecchymoses  from  ruptured  retmal  or  choroidal 
capillaries.  When  it  is  from  a  large  retinal  vessel,  the 
bleeding  is  often  extensive,  and  the  blood  breaking 
throuo-h  the  hyaloid  membrane  will  be  extravasated  into 
the  vitreous,  or  it  may  force  its  way  backwards  through 
the  layers  of  the  retina,  and  form  a  clot  between  that 
structure  and  the  choroid.  The  blindness  may  be  com- 
iDlete  •  or  it  may  be  central,  so  that  the  patient  can  only 
see  on  either  side  of  the  object  he  looks  at ;  or  it  may  be 
confined  to  a  portion  of  his  field  of  vision,  according  to 
the  part  of  the  retina  pressed  on  by  the  clot. 

OvUhalmoscopicAppearauces.-li  chere  has  been  much 
hEemorrhage,  and  the  blood  has  been  extravasated  into 
the  vitreous,  the  fundus  may  be  so  masked  that  it  will  be 
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impossible  to  make  out  any  details.  The  history  of  the 
case,  combined  with  the  detection  of  blood  in  the  vitreous, 
will,  however,  at  once  explain  the  cause  of  the  loss  of 
sicrht.  Whea  the  ha3morrhage  has  been  of  less  extent,  a 
retinal  vessel  may  be  often  seen  terminating  in  a  large 
clot.  If  there  have  been  many  small  capillary  ecchy- 
moses,  these  will  be  clearly  made  out  with  the  ophthal- 
moscope. Frequently  the  remains  of  old  blood-clots  may 
be  also  seen,  there  having  been  previous  haemorrhage;  or 
markings  on  the  retina  may  indicate  the  site  which  some 
former  clots  occupied. 

The  prognosis  is  always  unfavourable,  for  although 
some  improvement  may  be  gained  by  the  absorption  of  the 
clots,  yet  as  the  exciting  cause  remains,  the  hasmorrhage 
is  very  likely  to  recur.  When  the  blood  has  been  extra- 
rasated  either  into  the  vitreous,  or  fonned  a  clot  between 
the  retina  and  the  choroid,  the  prospect  of  regaining  any 
sight  is  very  slight.  In  such  cases,  as  the  blood  is  slowl}'' 
absorbed,  the  vitreous  becomes  fluid,  the  retina  detached, 
and  the  globe  soft.  The  prognosis  is  most  favourable 
when  there  is  only  one  clot,  even  though  it  be  a  Ip^rge  one, 
providing  the  surrounding  retina  be  healthy,  and  there 
has  been  no  extravasation  into  the  vitreous. 

Treatment. — Inquiry  must  first  be  made  as  to  the  cause 
of  the  retinal  haemorrhage,  and  when  this  can  be  ascer- 
tained, the  endeavour  should  be  to  remove  it.  If  the 
haemorrhage  is  due  to  suppressed  menstruation,  means 
should  be  taken  to  restore  the  uterine  function.  The  mist, 
potassii  iodidi  (F.  89),  or  the  mist,  boracis  (F.  69)  is  often 
of  service;  or,  if  there  is  much  ancemia,  the  mist,  ferri- 
comp.,  or  some  other  preparation  of  iron,  should  be  pre- 
scribed. The  regular  action  of  the  bowels  should  be  main- 
tained by  the  pil.  aloes  et  myrrhre,  or  the  pil,  aloes  Bar- 
badensis. 

When  the  haemorrhage  apparently  arises  from  heart 
disease,  or  a  morbid  condition  of  the  coats  of  the  vessels, 
the  medical  man  in  attendance  must  be  guided  by  the 
symptoms  which  are  present,  and  prescril^e  accordingly. 
In  all  cases  of  retinal  apoplexy  it  is  well  to  keep  up  a 
slightly  increased  action  of  the  bowels,  and  for  this  ]3ur- 
pnse  the  bitter  waters  of  Friedrichshall,  Pullna,  or  Kis- 
singen  are  very  useful.  No  local  application  will  benefit 
the  eye ;  if  it  is  hot  or  painful,  a  fold  of  lint  wet  with  cold 
water  may  be  laid  over  it,  or  one  or  two  leeches  may  be 
applied  to  the  temple,  and  repeated  if  they  afford  relief 
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Eetinitts  pigmentosa  lias  derived  its  name  from  the 
peculiar  deposit  of  the   pigment  in  the  retina  which 
characterises  this  disease.    It  may  occur  in  persons  of  all 
ages.   Generally  the  commencement  of  this  affection  may 
be  traced  back  to  early  childhood,  but,  occasionally.  the 
first  symptoms  have  appeared  as  late  as  the  age  of  fifty."* 
I  believe  that  in  most  "cases  it  is  congenital,  and  in  some 
hereditary.    Both  eyes  ai-e  usually  affected,  and  to  a 
similar  extent,  although  to  this  there  are  exceptions. 
Wells  mentions  a  case  in  which  only  one  eye  suffered. 
Liebreich  has  shown  that  retinitis  pigmentosa  is  frequent 
amongst  deaf-mutes,  and  also  amongst  the  offspring  of 
marriages  between  blood  relatives.    These  observations 
have  been  confirmed  by  Mooren  in  an  excellent  paper  on 
this  subject.f 

Sipniitoms. — The  characteristic  signs  of  this  disease  are, 
torpidity  or  diminished  sensibility  of  the  retina ;  a  gra- 
dually increasing  contraction  of  the  field  of  vision,  and  a 
pecuhar  deposit  of  pigment  in  the  retina.  The  first 
symptom  which  generally  attracts  attention  is  the  in- 
ability to  walk  about  in  a  dim  hght.  The  patient  sufifers 
more  or  less  from  nyctalopia  or  night-bhndness ;  by 
day  his  direct  vision  is  good,  but  after  dusk  it  is  consider- 
ably im]Daired.  The  contraction  of  the  field  of  vision 
increases  almost  imperceptibly  year  by  year,  but  the 
direct  central  sight  may  remain  for  a  long  period  un- 
changed. The  diminution  of  the  field  is  from  tLe  peripheiy 
towards  the  centre.  If,  however,  the  disease  contmues  to 
progress,  the  acuteness  of  the  central  vision  becomes  first 
dimmed,  and  then  gradually  darker,  until  ultimately  the 
patient  is  blind.  In  many  of  the  cases  recorded  by 
Mooren,  commencing  cataract  in  the  posterior  pole  of  the 
lens  was  observed  in  the  later  stages  of  the  disease. 

Examined  with  tlie  Ophthalmoscope,  the  retina  presents 
a  very  striking  appearance.  Sprinkled  in  an  apparently 
irregular  manner,  are  large  deposits  of  pigment ;  some  of 
the  spots  are  stellated,  or  of  a  spider  shape  with  many 
small  offshoots;  others  look  like  mere  granules,  either 
congregated  together  in  groups,  or  scattered  about  indif- 


*  Bader,  on  the  Natural  and  Morbid  Conditions  of  the  Human 

Eye,  p.  470.  ,     ,  .      r,  i     j  , 

■+  Ophthalmic  Eeview,  No.  1,  p.  4.  Translated  from  Zehender  s 
Kliiiische  Monatsbliitter  fur  Augeuhedkunde,  i.  p.  93,  by 
Zachariah  Laurence. 
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fereutly.  This  deposit  usually  commences  at  the  peri 
phery  and  gradually  extends  towards  the  centre. 

When  more  carefully  examined,  tlie  deposits  of  pigment 
seem  in  places  to  follow  the  coni-se  of  the  retinal  vessels, 
parts  of  which  they  will  overlay.  In  many  cases  the 
choroid  is  aLso  affected,  when,  from  the  wasting  of  its 
epithelium  and  atrophy  of  its  stroma,  patches  of  it  are 
rendered  so  transparent  as  to  allow  the  white  sclerotic  to 
shine  through  and  render  more  conspicuous  the  black 
patches  in  the  retina.  The  retinal  vessels  appear  small, 
but  this  diminution  is  said  by  Schweigger  to  be  due  to  a 
thickening  of  their  coats  and  a  consequent  lessening  of 
the  calibre,  which  restricts  the  flow  of  blood  through 
them,  and  to  this  state  of  antemia  he  attributes  the  de- 
fective sensibility  of  the  retina.  The  optic  nerve  has  a 
pale  aneemic  appearance,  and  when  the  disease  has  ad- 
vanced it  exhibits  the  peculiar  dull  white  of  confirmed 
.  atrophy. 

Treat menf. — Little  if  any  benefit  is  to  be  derived  from 
medicine.    The  aim  must  be  to  retain  the  sight  the 
patient  has,  rather  than  to  endeavour  to  recover  that 
•  which  has  been  lost.  The  use  of  the  eyes  must  be  i-estricted; 
he  should  avoid  reading,  writing,  and  all  work  which  re- 

■  quires  an  effort  of  the  accommodation.    Small  doses  of 

■  the  iodide  or  bi'omide  of  potassium,  or  of  the  perchloride 
'  of  mercury  have  been  recommended,  and  may  be  tried, 

but  they  should  be  given  up  if  they  interfere  vvith  the 
I  general  health.   Spectacles  ^vith  curved  cobalt-blue  glasses 

should  be  worn  when  in  the  open  air  or  bright  sunlight, 
;  as  they  afford  rest  to  the  eyes,  and  protection  from  the 

irritating  effects  of  wind. 

Detaciment  of  the  Retina  may  be  caused — 

1.  Bij  tlie  extreme  elongation  of  the  coats  of  the  eye  ivhich. 
'  occurs  in  severe  cases  of  myopia,  when  the  retina,  being  less 
I  extensile  than  the  choroid,  is  in  parts  separated  from  it, 
i  and  the  intervening  space  is  occupied  by  a  serous  fluid. 

2.  Bij  a  diminution  of  the  hulk  of  the  vitreous,  so  that 
the  retina,  losing  its  due  amount  of  anterior  supiDort, 
gradually  becomes  loosened  from  the  choroid,  and  falling 

;  forward  is  at  first  partially,  and  ultimately  completely 
'  detached.  This  change  may  be  induced  by  disease,  but 
1  most  frequently  it  is  the  result  of  a  penetrating  wound  of 
'  the  eye,  which  has  been  either  accompanied  with  a  loss  of 
'  vitreous,  or  with  hasmorrhage  into  its  substance. 

N  2 
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3.  By  hce-.norrliage  hefwpen  Hip  chnroid  and^  reiina. — 
This  niay  occui-  in  retinitis  or  glancoma;  or  it  may  be 
caused  by  blows  on  tbe  eye.  In  most  cases  tbe  blood- 
clot  is  ultimately  absorbed,  but  tbe  retina  remains 
detached. 

4.  By  serous  efusion  hetween  tlie  choroid  and  reiina. — 
This  rnay  occur  in  a  normally-shaped  eye  without  any 
stretching  of  the  posterior  coats  as  in  myopia,  or  without 
any  previous  separation  having  been  effected  by  haemor- 
rhage. In  some  instances  it  may  possibly  be  due  to  dis- 
ease of  the  vitreous  resulting  in  a  change  of  its  stracture 
and  a  lessening  of  its  bulk ;  but  in  many  cases  no  satis- 
factory cause  for  the  detachment  can  be  detected,  and  it 
is  therefore  ascribed  by  some  to  inflammatory  action,  of 
which  there  is  little  or  no  evidence. 

6.  By  the  presence  of  tumoiMS  of_  ihe_  choroid.— Af^  the 
growth  advances  the  retina  is  carried  in  front  of  it,  and 
the  detachment  increases  with  the  progress  of  the  dis- 
ease. 

Detachment  of  the  retina  may  be  partial  or  complete. 
It  generally  commences  in  the  lower  region  of  the  tundus, 
and  gradually  mounts  up  towards  the  optic  nerve.  It 
usually  occurs  in  one  eye  only,  bat  both  may  suffer  if  the 
separation  has  been  produced  by  causes  which  _  equally 
affect  the  two  eyes,  as  in  cases  of  extreme  m3;opia.  the 
tension  of  the  globe  is  as  a  rule  slightly  diminished  when 
there  is  a  simple  detachment  with  subretmal  effusion; 
but  if  the  displacement  is  due  to  a  choroidal  tumour,  the 
tension  is  usually  increased.  . 

Symptoms.— It  is  often  very  difficult  to  ascertain  from 
a  patient  the  early  symptoms  of  a  displaced  retma ;  they 
have  either  passed  unnoticed,  or  hi  the  lapse  of  time  have 
■  been  forgotten.  Some  indications  of  retmal  irritation 
are,  however,  tbe  general  precursors  of  the  detachment; 
the  patient  is  frequently  troubled  for  some  weeks  pre- 
viously with  the  occasional  and  sudden  appearance  ot 
bricrht  flashes  or  scintillations,  or  of  circles  ot  hre,  i:c. ; 
or  with  floating  muscaa  and  dimness  of  vision.  ilie 
symptoms  which  may  be  said  to  characterise  a  detach- 
ment of  the  retina  are :  Loss  of  vision  m  one  direction, 
so  that  a  portion  of  the  field  may  be  completely  wanting ; 
the  patient  with  the  affected  eye  may  be  only  able  to  see 
a  portion  of  the  object  he  looks  at.  a  half  or  a  quarter  of 
it  beincr  quite  dark ;  or  if  the  loss  is  centra  ,  the  point  on 
which  h?  directs  h  s  eye  is  blank,  whilst  he  can  see  on 
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each  side  of  it.  He  complains  also  of  a  waving  up  and 
down  with  the  movements  of  the  liead.  This  is  caused 
by  the  floating  to  and  fro  of  the  detached  portion,  and  is 
recognised  by  the  part  of  the  retina  still  in  situ.  Another 
symptom  often  mentioned  is  that  objects  appear  bent, 
twisted,  or  in  some  other  way  distorted,  and  is  no  doubt 
due  to  some  disarrangement  of  the  layers  of  a  portion  of 
the  retina  which  is  loosened,  though  not  yet  separated 
from  the  choroid. 

Occasionally  an  eye  with  detached  retina  becomes  glau- 
comatous and  very  painful.  The  presence  of  an  intra-ocular 
tumour  may  be  then  strongly  suspected. 

Bxaminecl  toith  the  Ophthalmoscope. — The  detachment 
is  best  seen  by  direct  examination,  when  if  the  case  is 
one  of  iDartial  separation  of  the  retina  from  the  choroid, 
the  detached  portion  will  appear  as  a  bluish-grey  film, 
bounded  by  a  sharp  line,  on  one  side  of  which  is  the 
bright  expanse  of  the  choroid,  shining  through  the  trans- 
parent retina,  in  situ ;  and  on  the  other  this  semi-opaque 
grey  web,  which  is  bulged  slightly  forwards  towards  the 
vitreous.  Tracing  the  course  of  the  retinal  vessels  from 
the  optic  nerve,  they  seem  to  be  siiddenly  bent  when  they 
arrive  at  the  line  of  the  detachment.  A  partial,  or  an 
entire  displacement  of  the  retina,  if  the  separation  from 
the  choroid  is  complete,  is  easily  recognised ;  it  is  when  a 
portion  of  the  retina  is  rather  loosened  or  wrinkled  than 
absolutely  detached  that  the  diagnosis  becomes  exceed- 
ingly difficult.  This  condition  is  recognised  by  a  slight 
opacity  of  the  retina  at  one  spot,  and  by  noting  the  ap- 
pearance of  the  vessels,  which  seem  to  stand  out  at  one 
point  and  to  be  lost  in  the  shade  at  another,  as  they  rise 
or  fall  in  their  passage  over  the  foldings  of  the  loosened 
retina. 

When  the  lens  is  cataractous,  the  detachment  of  the 
retina  cannot,  of  course,  be  seen  by  the  ophthalmo- 
scope, but  its  presence  may  be  inferred  from  the  follow- 
ing test The  sound  eye  loeing  excluded  by  the  patient 
placing  his  hand  over  it,  with  the  mirror  of  the  ophthal- 
moscope throw  a  column  of  light  upon  the  affected  eye, 
moving  it  in  different  directions  across  the  eye,  transversely 
and  obliquely  upwards,  downwards,  outwards,  and  inwai-ds, 
and  at  the  same  time  question  the  patient  as  to  whether 
he  can  see  the  light,  and  can  state  in  what  direction  the 
light  comes.  In  this  manner  a  good  estimate  may  be 
formed  of  the  perfection  of  his  field  of  vision ;  whether 
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portions  of  it  are  defective  or  wanting.  If  a  large  portion 
of  the  field  be  -wanting,  a  detacliment  of  tlie  retina  may  be 
reasonably  suspected. 

The  prognosis  of.  detached  ?-c/i);a  is  very  unfavourable. 
Tlie  tendency  is  for  tbe  disease  to  extend,  and  more  retina 
to  become  detacbed  until  at  last  the  eye  is  blind.  The 
most  favourable  cases  are  those  in  which  there  is  a  limited 
detachment,  the  result  of  an  injury,  probably  a  small 
effusion  of  blood  between  the  choroid  and  retina.  A  blind 
spot  in  the  field  of  vision  will  always  remain,  but  the  rest 
of  the  retina  may  retain  its  functions  unimpaired.  Cases 
have  been  recorded  where  the  subretiual  fluid  has  disap- 
peared, and  the  retina  having  again  fallen  back  to  its 
place  has  still  retained  some  power  of  sight,  but  they  are 
exceptional. 

Treatmenf. — Detachment  of  the  retina  is  very  intract- 
able, and  generally  uninfluenced  by  medicines  given  for 
the  pui-pose  of  procuring  absorption  of  the  snbretinal 
fluid.  A  spontaneous  cure  or  arrest  of  the  disease  has 
occasionally  occurred  from  the  accidental  laceration  of 
the  retina,  and  the  escape  of  the  fluid  into  the  vitreous. 
Tbe  knowledge  of  this  fact  induced  Graefe  and  Bowman 
to  endeavour  to  estabUsh  artificially  a  permanent  rent  in 
the  detached  portion  of  the  retina,  through  _  which  the 
fluid  could  extra vasate  into  the  vitreous.  This  they  did 
by  tearing  through  the  displaced  retina  with  either  one 
or  two  needles  introduced  through  the  sclerotic.  Von 
Graefe  employed  a  long  cutting  needle,  "  furnished  with 
two  very  sharp  edges,  and  the  neck  of  wliich  fills  the 
wound,  so  as  to  leave  no  space  for  the  escape  externally 
of  the  fluid."*  Mr.  Bowman  uses  two  rather  long  needles, 
which  he  introduces  through  the  sclerotic,  at  from  a 
quarter  to  half  an  inch  from  the  cornea,  and  in  the  space 
between  the  recti  tendons.  The  eye  should  be  first 
examined  with  the  ophthalmoscope,  to  determine  the 
exact  position  of  the  detachment.  The  operation  may  be 
thus  performed  : —  . 

The  patient  should  be  on  a  couch,  and  the  hds  being 
parted  with  a  spring  speculum,  one  needle  should  be  in- 
troduced through  the  sclerotic  at  a  point  where  it  will 
perforate  the  detached  portion  of  the  retina  at  a  promi- 
nent part.    The  second  needle  is  then  to  be  inserted  at  a 

*  Graefe,  On  Perforation  of  Detached  Eetina.  Ti-anslatHd  by 
George  Henry  Eogeis,  R.  L.  0.  H.  Eeports,  vol.  iv.  p.  222. 
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4iort  distance  from  the  first,  aud  so  directed  that  its 
i.oint  shall  penetrate  the  retina  at  or  close  to  the  same 
>pot.  To  avoid  the  risk  of  wounding  the  lens  in  the 
passage  of  the  needles,  they  should  be  thrust  through  the 
sclerotic  nearly  vertically.  A  rent  is  now  to  he  torn  in 
the  retina  by  separating  the  points  of  the  two  needles. 
There  is  generally  an  escape  of  the  subretinal  fluid  by 
the  side  of  the  needles  during  the  operation,  and  fre- 
.piently  in  a  sufficieut  quantity  to  infiltrate  a  considerable 
fxtent  of  the  subconjunctival  tissue.  The  fluid  is  gene- 
rally of  a  yellowish  colour,  and  when  tested  yields  a  large 
juantity  of  albumen. 

When  an  eye  with  detached  retina  becomes  glauco- 
matous and  painful,  the  only  treatment  is  to  excise  the 
globe. 

Embolism  of  the  Centhal  Arterv  of  tue  Eetina  is 
a  cause  of  blindness,  and  subsequent  atrophy  of  the  optic 
nerve.  The  loss  of  sight  is  usually  sudden  and  unaccom- 
panied by  pain.  With  the  ophthalmoscope  the  optic  disc 
ajjpears  blanched,  the  arteries  reduced  to  the  size  of 
threads,  and  the  veins  also  much  diminished.  In  some 
of  the  cases  which  have  been  recorded,  there  was  a  loss  of 
transparency  of  the  retina  around  the  optic  nerve,  and 
m  the  region  of  the  yellow  spot,  probably  due  to  a  slight 
serous  efi'usion. 

In  the  case  of  a  young  woman  under  my  care,  the 
sight  was  lost  suddenly  and  without  any  premonitory 
symptoms  a  fortnight  after  her  conhuement.  She  had  no 
1  laiu,  but  she  experienced  a  sudden  sense  of  darkness  over 
her  left  eye,  which  caused  her  to  cover  the  right  with  her 
hand,  when  she  immediately  discovered  her  blindness. 
When  I  first  saw  her,  about  six  weeks  afterwards,  the 
optic  nerve  was  of  a  milky  whiteness,  and  the  retinal 
arteries  were  dwindled  to  mere  lines,  two  or  three  of 
which  were  evidently  only  empty  tubes 

The  prognosis  is  unfavourable.  No  treatment  is  of  any 
avail.  The  only  consolation  to  be  offered  the  patient  is. 
that  there  is  no  reason  to  suspect  that  the  other  eye  will 
.suffer. 

Glioma  of  the  Retina.. — See  Intraocular  Tumours, 
page  196. 

Cysts  of  the  Retina  are  occasionally  found  in  eyes 
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which  have  been  lonpf  lost,  and  appear  to  be  due  to  de- 
generative changes.  In  a  paper  by  M.  IwanofE,  on  "  The 
Different  Forms  of  Inflammation  of  the  Retina,"  read  l^e- 
ibre  the  Ophthahnological  Congress  at  Heidelberg,  in 


Fio.  45. 


One  hall'  of  the  eye,  showing  the  chalky  lens  with  the 
cysts  and  the  retina  in  situ. 

September,  1864,  he  alludes  to  three  specimens,  containing 
respectively  one,  five,  and  seven  cysts.  The  first  example 
of  this  disease  noticed  in  this  country  was  in  an  eye  which 
1  removed  from  a  patient  at  the  Ophthalmic  Hospital. 


Fig.  46. 


The  other  half  of  the  same  eye,  with  the  posterior  half 
of  tlie  retina  turned  forwards,  to  show  the  position  of  the 
cysts  on  its  choroidal  surface. 


The  man  had  received  a  penetrating  wound  of  the  eye 
fifteen  years  previously ;  after  the  accident  he  only  re- 
tained perception  of  light,  and  in  the  next  eighteen  months 
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the  eye  became  totally  blind.  He  came  under  my  care  in 
November,  1867.  The  lost  eye  was  very  painful,  its  ten- 
sion was  increased,  and  it  was  aflecting  jDrejudicially  the 
sound  one.  Under  these  circumstances  I  removed  the 
eye.  On  making  a  section  of  it,  the  retina  was  found 
slightly  detached  from  the  choroid,  and  its  outer  aspect 
was  studded  with  cysts  of  various  sizes,  the  largest  about 
that  of  a  small  pea.  They  were  eleven  in  number,  and 
each  appeared  to  bulge  out  from  the  choroidal  aspect  of 
the  retina,  and  to  be  formed  by  the  separated  layers  of 
that  structure.  The  specimen  was  exhibited  at  the  Patho- 
logical Society,  and  in  the  "  Transactions,"  vol.  xix.  p.  362, 
will  be  found  a  full  account  of  the  case,  with  the  following 
report  of  the  examination  of  the  cysts,  made  by  Mr. 
Vernon,  who  was  then  the  curator  of  the  museum  at  the 
Ophthalmic  Hospital : — "  The  cysts  appear  to  have  been 
formed  at  the  expense  of  the  outer  layers  of  the  retina. 
Their  walls  consisted  of  a  very  fine  tissue  of  delicate 
fibres,  which  contained  many  nuclei  of  their  owia,  and 
which  were  closely  interlaced  with  small  nucleated  cells, 
intermingled  with  round  highly-refracting  bodies,  the 
remnants  of  the  granular  layers  of  the  retina.  To  the 
outer  walls  of  the  cysts  which  were  examined,  some  of 
the  choroidal  epithelium  was  adherent,  while  their  inner 
surfaces  were  lined  with  squamous  epithelium.  Many 
of  the  cells  in  the  cyst-walls  contained  fatty  granules. 
With  acetic  acid  the  fibres  forming  the  cyst-walls  ap- 
peared to  consist  of  connective  tissue  without  any  elastic 
element." 

DISEASES  OF  THE  CHOROID, 

Disseminated  oe  Exudative  Cuoroiditis  is  most  fre- 
quently the  result  of  syphihs,  but  it  may  also  occur  in 
patients  who  are  free  from  all  specific  taint,  and  from 
causes  too  indefinite  or  remote  to  be  accurately  traced. 
It  is  characterised  by  disseminated  buff-coloured  exuda- 
tions on  the  surface  and  into  the  tissue  of  the  choroid. 
These  effusions  are  generally  circumscribed,  and  between 
them  portions  of  unclouded  choi-oid  are  seen  thi-ough  the 
retina.  As  the  disease  progresses,  the  diffused  lymjDh  is 
absorbed,  but  a  portion  of  the  choroid  corresponding  to 
many  of  the  patches  becomes  atrophied,  and  frecj^uently 
to  such  an  extent  as  to  allow  the  white  sclerotic  to  shine 
through  its  attenuated  remaius.    Around  these  white 


186 


DISEASES  OE  THE  CHOROID. 


patches  the  choroidal  epithelium  filled  with  pigment  col- 
lects and  encircles  theui  with  a  black  rim.  Frequently 
the  retina  becomes  secondarily  affected,  and  choroido- 
retinitis  is  established.  Without,  however,  being  involved 
in  the  inflammatory  action,  portions  of  the  retina  may  be 
so  pressed  on  by  the  exuded  lymph  as  to  cause  a  tem- 
porary suspension  of  its  functions,  and,  if  long  continued, 
atro])hy  of  its  structure.  A  general  turbidity  of  the 
vitreous  with  filmy  opacities  are  frequently  associated 
with  this  form  of  choroiditis,  and  especially  if  it  has  a 
syphilitic  origin. 

General  Symptoms. — A  gradual  failure  of  sight;  sur- 
rounding objects  appear  dark  and  confused  ;  occasionally 
the  field  of  vision  is  contracted,  or  parts  of  it  are  de- 
stroyed, so  that  in  certain  directions  the  patient  sees  only 
a  portion  of  the  object  he  looks  at.  The  pupil  is  slightly 
dilated  and  sluggish.  These  symptoms,  however,  are 
common  to  other  deep-seated  affections  of  the  eye,  and  it 
is  only  by  the  aid  of  the  ophthalmoscope  that  the  exact 
locality  of  the  disease  can  be  determined.  When  thus  ex- 
amined, the  patches  of  exudation  will  be  seen  scattered  over 
the  fundus  of  the  eye ;  those  that  are  recent  will  be  recog- 
nised as  opaque  yellowish  spots,  whilst  the  site  of  old 
effusions  will  be  here  and  there  indicated  by  the  glistening 
white  of  the  sclerotic  shining  through  the  atrophied  por- 
tions of  choroid,  which  are  mapped  out  by  an  aggregation 
of  pigment  cells.  When  the  inflammatory  action  is  con- 
fined to  the  choroid,  the  retinal  vessels  may  be  clearly 
traced  throughout  their  course,  and  in  places  inouuting 
over  theefiusiou  which  is  beneath  them  ;  the  retina  itself 
is  transparent,  and  allows  the  portions  of  bright  choroid 
unobscured  by  lymph  to  shine  through  the  spaces  between 
the  exudations  ;  and  there  are  none  of  the  hasmorrhages 
which  are  so  characteristic  of  most  of  the  forms  of  reti- 
nitis. If  the  retina  is  affected,  as  very  frequently  hap- 
pens when  this  disease  is  due  to  syphilis,  a  ditii"used  hazi- 
ness of  a  part  or  whole  of  the  fundus,  with  interruptions 
in  the  course  of  the  retinal  vessels  from  inflammatory 
effusion,  will  mask  many  of  the  ophthalmoscopic  signs 
already  mentioned.  When  in  addition  to  the  retimtis 
there  is  also  a  turbidity  of  the  vitreous,  it  is  often  impos- 
sible to  make  out  the  details  of  the  changes  which  may 
have  taken  place,  but  sufficient  information  will  probably 
be  gained -to  form  a  diagnosis  of  the  case. 
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There  are  two  forms  of  disseminated  choroiditis,  the 
syphilitic  and  the  simple. 

'  In  the  si/philitic.  the  exudation  is  very  circumsoribed, 
and  often  "in  nodules  closely  resembliuu- those  which  are 
so  frequently  seen  in  the  specihc  iritis,  and  there  is  no 
tendency  for  the  effusions  to  run  together.  This  exuda- 
tive choroiditis  sometimes  occurs  as  an  extension  of  the 
iritis,  and  it  is  then  associated  with,  or  follows  closely 
upon  the  secondary  eruption  of  the  skin.  It  is  also  met 
with  during  the  tertiary  symptoms ^  of  syphihs,  but  it  is 
then  usually  complicated  with  retinitis. 

In  the  simple  form  of  disseminated  choroiditis  there  is 
no  history  of  syphilis,  the  disease  rather  resembles  the 
simple  iritis  in  which  the  effusion  of  lymph  is  small  m 
quantity  and  evenly  diffused.  The  patches  on  the  choroid 
are  less  circumscribed,  and  they  have  a  tendency  to 
coalesce.  The  disease  is  more  chronic  and  less  amenable 
to  active  treatment. 

Treatment. — If  the  disease  is  due  to  syph  ilis,  the  treat- 
ment which  was  recommended  for  retinitis  syphiHtica, 
page  174,  should  be  adopted,  but  with  certain  restrictions. 
When  the  disseminated  choriditis  follows  or  is^  associated 
with  the  secondary  sldn  eruption,  the  iodide  of  potassium 
(F.  89),  with  the  mercurial  bath  (F.  4)  every  night,  or 
with  pil.  Plummer.  gr.  5  every  other  night,  may  be  ordered ; 
or  if  the  patient  has  not  yet  heen  undei'  the  influence  of 
mercury,  the  unguent,  hydrarg.  may  be  rubbed  into  the 
axilla  or  inner  side  of  the  thigh  every  night  until  the 
gums  are  slightly  affected.  If,  however,  the  disease  does 
not  occur  until  the  tertiary  period  of  syphiHs,  the  prepa- 
rations of  the  hydrarg.  perchlorid.  with  bark  (F.  99) ;  or 
the  mist,  potassii  iodidi  cum  hydrarg.  perchlorid.  (F.  9(1) 
will  be  the  most  useful. 

In  the  simple  disseminated  choroiditis,  small  doses  of 
iodide  and  bromide  of  potassium  (F.  95)  or  of  the  liq. 
hydrarg.  perchlorid.  should  be  prescribed  and  continued 
for  some  weeks,  and  at  the  same  time  a  slight  mercurial 
counter-irritation  may  be  kej^t  up  by  rubbing  a  little  of 
the  unguent,  hydrarg.  iodidi  rubri  (F.  129)  into  the  temple 
every  night.  If,  however,  the  patient  is  very  feeble  and 
anasmic,  the  mercurial  medicines  should  not  be  given  in- 
ternally, but  full  doses  of  quinine,  or  quinine  and  iron, 
should  be  ordered,  and  the  unguent,  hydrarg.  c.  belladonna 
(F.  123)  rubbed  into  the  brow  and  temple  every  night. 
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ScLEROTico- CHOROIDITIS  POSTERIOR — Posterior  Staphy- 
loma— is  a  pi-olongation  of  the  posterior  half  of  the  eye, 
accompanied  with  atrophy  of  the  choroid,  caused  by  the 
stretching  to  which  it  is  subjected  by  the  staphyloma.  It 
is  usually  found  in  all  cases  of  severe  myo^jia.  Wlien 
the  disease  is  stationary,  the  myopia  remains  unchanged, 
and  the  patient  suffers  no  inconvenience.  If,  however, 
it  is  progressive,  the  myopia  increases,  and  the  acuteness 
of  vision  frequently  diminishes.  The  jDatient  also  often 
complains  of  black  muscte,  sometimes  like  falling  soot, 
and  of  occasional  flashes  of  light,  with  other  symptoms 
of  retinal  irritation.  If  the  eye  be  now  examined  with 
the  ophthalmoscope,  there  \vill  probably  be  found  changes 
in  the  choroid,  indicative  of  progressive  atrophy :  the 
white  crescent  on  the  apparent  inner  side  of  the  optic 
nerve  will  have  grown  larger,  and  its  outlme  irregular ; 
and  scattered  here  and  thei"e  will  be  white  atrophic 
patches.  Occasionally  one  or  moi-e  of  these  spots  will 
coalesce  with  the  myopic  arc  so  as  to  greatly  enlarge  its 
area.  Such  eyes  are  liable  to  become  glaucomatous ; 
they  are  also  occasionally  subject  to  detachments  of  the 
retina,  and  to  small  hcemorrhages  from  the  choroidal 
capillaries.  A  further  account  of  sclerotico-choroiditis 
posterior  will  be  found  in  the  Article  Myopia,  page.  230. 

Treatment. — Absolute  rest  to  the  eyes,  and  the  direc- 
tions for  myopic  patients  given  in  the  Article  Myopia, 
should  be  strictly  carried  out.  If  there  are  rapidly  pro- 
gressing changes  in  the  choroid,  small  doses  of  the  liq. 
hydrarg.  perchlorid.  (F.  99)  may  he  prescribed. 

Suppurative  GuomiDiTis—Oplithahnitis—Panoplitlial- 
mitis — is  an  acute  suppurative  inflammation  involving  all 
the  tissues  of  the  eye.  It  is  most  frequently  induced  by 
an  injury  such  as  a  penetrating  wound,  or  the  lodgment 
mthin  the  globe  of  a  foreign  body,  or  an  abrasion  or  burn 
of  the  cornea.  It  may  also  follow  cataract  or  other  sevei-e 
operations  on  the  eye,  and  occasionally  it  wiU  come  on 
in  patients  sufi'ering  from  pytemia,  or  exhausted  by  fever, 
or  by  long-continued  bad  living. 

Symptoms— Great  vascularity  of  the  eye,  with  chemosis 
of  the  conjunctiva,  and  oedematous  swelling  and  redness 
of  the  lids. 

The  aqueous  first  becomes  serous,  then  turbid  from  cor- 
puscular lymph  and  pus  ;  and  these  sinking  to  the  bottom 
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of  the  anterior  chamber  constitute  the  state  kuown  as 
hypopiou. 

T/itJ  i'ri's  loses  its  striatiou  and  brilliancy  from  inflamma- 
tory exudations  on  its  surface  and  into  its  substance,  and 
the  pupil  becomes  blocked  up  with  the  like  materials. 

The  cornea  becomes  dull  and  steamy,  and  pus  may  be 
infiltrated  between  its  laminas,  a  condition  recognised  as 
onyx  or  corneal  abscess,  or  an  iiTegnlar  sloughing  ulcer 
may  appear  on  its  surface. 

Such  are  the  visible  changes  which  are  rapidly  induced 
by  an  attack  of  ophthalmitis  ;  but  similar  mischief  is  also 
going  on  in  the  deeper  parts  of  the  eye. 

The  ciliary  processes  become  infiltrated  with  lymph  and 
pus,  and  matted  to  each  other. 

Tlie  vitreous  humour  grows  turbid,  and  lymph  and  pus 
are  effused  within  it.  The  same  exudations  also  take 
place  on  the  surface  of  the  retina,  and  in  some  cases  be- 
tween the  retina  and  choroid,  and  between  the  choroid 
and  sclerotic,  all  of  which  tissues  may  be  covered  with 
morbid  deposits,  and  even  separated  the  one  from  another 
by  them. 

T/iejiaMi  of  oiDhthalmitis  is  always  very  severe.  It  is 
supra-orbital,  extending  ujd  the  side  of  the  head;  it  is 
around  the  orbit  and  down  the  side  of  the  nose,  and  in 
the  eye  itself.  At  first  neuralgic  in  character,  sometimes 
xcute,  at  others  dull  and  aching,  but,  as  the  disease  ad- 
vances, hot  and  thi-obbing ;  the  pain  is  usually  sufficient 
to  destroy  sleep  and  to  produce  severe  constitutional 
symptoms. 

The  ^irognosis  of  ophthalmitis  is  very  unfavourable. 
Occasionally  under  judicious  treatment,  combined  with 
other  favourable  circumstances,  the  inflammation  may 
subside,  and  a  useful,  although  a  somewhat  damaged,  eye 
be  preserved.  Generally,  however,  the  activity  of  the 
disease  continues  unabated,  and  does  not  expend  itself 
until  all  the  tissues  of  the  eye  are  involved  in  one  general 
suppuration.  The  cornea  then  gives  way,  or  the  pus 
makes  an  exit  for  itself  throiigh  the  sclerotic  between  the 
insertions  of  two  of  the  recti  tendons. 

Treatment. — The  eye  should  be  frequently  fomented 
with  the  fotus  belladonnte  (F.  9),  or  with  the  decoction  of 
poppy  heads.  A  solution  of  atropine  gr.  1  ad  aquas  5  1, 
should  be  dropped  into  the  eye  twice  or  thi-ee  times 
a  day ;  but  it  should  be  discontinued  as  useless  when 
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suppuration  lias  actually  set  in.    The  patient  should  be 
kept  in  a  darkened  room,  and  all  use  of  the  e3'es  should 
be  prohibited.    The  bowels  should  be  acted  on  at  the 
commencement  of  the  attack,  and  if  the  patient  is  rest- 
less, sleep  should  be  produced,  and  the  pain  relieved  by 
opium.    In  these  cases  opiiim  is  usually  of  the  greatest 
service ;  it  assuages  the  pain,  tranquillizes  the  patient, 
and  places  him  in  a  more  favourable  condition  for  re- 
covery.   Whilst  there  is  hot  skin  and  thirst,  salines  and 
diaphoretics  should  be  prescribed,  but  these  must  soon 
give  place  to  c[uinine  or  bark  with  the  mineral  acids. 
The  strength  of  the  patient  should  be  maintained  by  a 
liberal  strong  beef -tea  diet  with  a  moderate  allowance  of 
wine  or  brandy.    But  if  the  inflammation  goes  on,  and 
the  cornea  becomes  ulcerated,  or  infiltrated  with  pus ;  or 
if  there  is  hypopion  with  the  eye  painful,  and  the  an- 
terior chamber  deepened  by  the  increased  secretion  of 
the  aqueous,  tapping  the  anterior  chamber  with  a  broad 
needle  will  sometimes  afford  very  considerable  relief  and 
materially  benefit  the  eye.    The  activity  of  the  disease 
is  frequently  sensibly  diminished  after  one  such  opera- 
tion.   It  is  not,  however,  a  proceeding  which  should  be 
undertaken  rashly,  as,  when  it  fails  to  do  good,  it  often 
seems  to  irritate  the  eye  and  increase  the  urgency  ot  the 
symptoms.     In  some  bad  cases  of  ophthalmitis  which 
have  been  under  my  observation,  I  am  satisfied  that  the 
ultimate  destruction  of  the  eye  has  been  hastened  by  an 
injudicious  paracentesis  of  the  cornea.    When  the  opera- 
tion gives  ease,  it  may  be  repeated  at  intervals  of  twenty- 
four  or  thirty- six  hours  if  the  pain  and  acute  symptoms 
recur;  but  if  after  once  tapping  the  anterior  charuber, 
the  pain  in  the  eye  is  increased,  it  should  not  again  be 
attempted.  , 

If  all  treatment  has  failed  to  arrest  the  progress  ot  the 
disease,  and  supimration  of  the  globe  has  actually  set  in, 
I  would  advise  the  eye  to  be  excised.  The  patient  will 
thus  be  quickly  restored  to  health,  and  be  spared  much 
sufferino-  In  my  own  practice  I  have  never  had  any  un- 
favonrabie  symptoms  follow  the  excision  of  a  suppuratmg 
eye. 

Deposits  of  Bone  on  the  Choroid  are  frequently 
found  in  eyes  which  have  been  long  lost.  The  bony 
matter  is  on  the  anterior  surface  of  the  choroid  between 
it  and  the  retina,  which  is  always  detached  and  usually 
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coarcted.  In  some  cases  a  mere  ossific  film  is  foiind 
l3ang  ou  the  choroid  (Fig.  47),  whilst  iu  others  there  is  a 
thick  bony  cup.  suftlcieut  iu  size  to  occupy  nearly  the 
entire  stump  (Fig.  48). 

Fig.  47. 


Fig.  47  is  the  drawing  of  a  section  of  an  eye  "which  I  re- 
nioved  from  a  patient,  set.  thirty.  She  had  lost  aU  sight  in 
it  from  an  injury  eighteen  years  before  coming  under  my 
care.  The  globe  was  shrunk  about  one-third  ;  at  times  it 
was  very  i5ainful,  and  it  had  hitely  been  subject  to  frequent 
recurrences  of  inflammation,  during  each  of  which  her  sound 
eye  sympathised. 

The  entire  retina  was  detached  and  coarcted;  the  choroid 
was  in  situ  with  the  sclerotic  ;  but  lying  on  its  anterior  sur- 
face around  the  optic  nerve  was  a  delicate  film  of  bone. 

It  seems  very  jDrobable  that  the  formation  of  these 
bony  plates  is  due  to  an  inflammatory  exudation  of  lymph 
on  the  surface  of  the  choroid,  which  after  a  lapse  of  time 
becomes  organised  and  converted  into  fibrous  tissue.  This 
afterwards  undergoes  a  further  change ;  osseous  granules 
are  deposited  within  it,  and  it  becomes  bone  having  all 
the  characters,  both  anatomical  and  chemical,  which  dis- 
tinguish this  tissue  in  other  parts  of  the  body.  The  cup 
of  bone  is  usually  perforated  near  its  centre  by  a  small 
canal,  through  which  passes  a  band  of  the  atrophied 
retina  back  to  the  oj^tic  nei-ve. 

Whilst  bone  is  thus  being  developed  in  the  fundus  of  the 
eye,  earthy  salts,  such  as  the  phosphate  or  carbonate  of 
hme,  are  frequently  at  the  same  time  being  deposited  in 
the  lens,  if  there  is  one,  and  between  the  laminas  of  the 
cornea,  or,  if  that  has  been  destroyed,  in  the  cicatricial 
tissue  which  has  replaced  it. 

In  a  report  of  a  specimen  of  "  bone  from  the  inner  sur- 
face of  the  choroid,"  by  Mr.  Hulke,  in  the  "  Patholoo-ical 
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Transactions,"  vol.  viii.  p.  320,  he  has  given  the  draw- 
ings of  the  microscopical  appearances  of  the  sections  he 
examined.  He  fonnd  in  tliem  all  the  elements  of  true 
bone — a  complete  system  of  vascular  canals,  with  lacunar 
and  canaHculi.  In  the  mere  scales  of  bone,  however, 
which  he  has  since  examined,  he  has  told  me  that  he  has 


Fiff  48  represents  an  exceptionally  large  cup  of  bone  in  the 
stump  of  an  eye  which  bad  been  lost  for  more  than  sixty  years. 
Tbe  patient,  an  old  lady,  set.  sixty-one,  never  bad  any  annoy- 
ance from  it  until  about  four  montbs  before  coming  to  the 
hospital,  wben  it  began  to  give  ber  pam,  and  since  then 
she  bas  suffered  with  it  severely.  Tbe  right  eye  presented  all 
the  usual  symptoms  of  sympathetic  irritation  I  therefore 
'  excised  tbe  stump  of  tbe  lost  eye,  which  was  sbruuk  to  the 
size  seen  in  tbe  woodcut. 

been  unable  to  detect  any  vascular  canals,  but  in  aU  he 
has  seen  the  lacunas  and  canaliculi.  This  is  probably 
simply  due  to  the  fact  that  such  dehcate  films  of  bone 
were  too  thin  to  admit  of  vascular  canals. 

Colloid  Degeneration  of  the  Choroid  is  one  of  the 
changes  which  are  apt  to  take  place  in  eyes  which  have 
been  lost  from  either  accident  or  disease.  It  may  occur  at 
any  period  of  life,  and  may  be  met  with  in  eyes  which  have 
retained  their  normal  shape,  as  well  as  m  those  which 
have  becol  shrunken.  Colloid  globules  a.-e  seen  on 
making  a  section  of  the  eye  as  small  white  bodies  sca±^ 
tered  singly  or  grouped  in  little  masses  prqiecting  beyond 
the  surface  of  the  choroid.  Examined  with  the  micro- 
Lope  they  present  a  peculiar  and  characteristic  appear- 
ance   When  fresh  they  a,ve  seen  as  transparent  shmmg 
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globules,  wliicli  refract  the  light  strougly,  and  somewhat 
resemble  the  bright  translucent  crystals  of  white  sugar 
candy.  In  a  paper  by  Mr.  Hulke,  he  says,  "T'heir 
size  varies  from  the  yrrso  iho  of  an  inch.  The  largest 
look  like  tiny  seed  pearls  strewed  over  the  inner  surface 
of  the  choroid.  They  adhei-e  very  intimately  to  the 
elastic  lamina,  and  indeed  apjDear  to  be  continuous  with 
it."  In  an  eye  examined  by  Mr.  Hulke  immediately  after 
its  removal,  in  which  the  choroid  was  studded  with  colloid 
globules,  he  saw  "the  blood  coipuscles  gliding  along  the 
capillary  vessels  in  continuous  unbroken  columns  beneath 
(that  is,  to  the  outer  side  of)  the  colloid  globules,  a 
phenomenon  which  completely  established  their  respective 
positions,  and  one  from  which  we  may  conclude  that 
these  vessels  are  not  primarily  affected,  although  at  a 
later  period  they  may  become  implicated." 

"  Commonly  they  present  no  traces  of  structure,  but  oc- 
casionally they  are  marked  with  concentric  lines."*  Bon- 
ders considers  that  the  colloid  globules  originate  in  the 
hexagonal  pigment  cells,  whilst  AluUer  regards  them  as 
adventitious  thickenings  of  the  elastic  lamina  behind  the 
hexagonal  epithelium.  Mr.  Hulke  further  states  that 
"  the  colloid  globules  are  very  prone  to  calcify.  In  this 
state  they  form  stony  glandiform  masses,  with  a  finely 
granular  surface,  or  beads  of  a  dull  glassy  aspect,  and 
the  larger  concretions  are  plainly  visible  to  the  unaided 
eye." 

CoUoid  degeneration  appears  to  be  most  frequent  in 
eyes  which  have  been  subject  to  repeated  attacks  of  in- 
Hammation.  In  one  case  which  came  under  my  notice, 
these  degenerative  changes  excited  sympathetic  .symptoms 
m  the  sound  eye,  which  ceased  on  the  removal  of  the 
affected  one — a  shrunken  globe  lost  from  an  injury  four  or 
live  years  previously. 

Tubercles  in  the  Cuoroid  may  be  frequently  found 
m  patients  who  are  suffering  from  acute  tuberculosis.  In 
the  cases  which  have  been  recorded  they  produced  no 
defect  of  sight.  With  the  ophthalmoscope  they  may  be 
recognised  as  "  small  circular  circumscribed  spots  of  a  pale 
rose  colour,  or  greyish-white  tint,  and  vary  in  size  from 
i  to  2-.3  mm.     They  are  chiefly  situated  in  the  vicinity  of 

and  fso^^  London  Ophthalmic  Hospital  Reports,  vol.  i.  pp.  70 
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the  optic  disc,  bnt  may  extend  occasionally  to  a  consider- 
able distance  from  it."* 

li.EMOiiiuiAGE  I'ROM  THE  CHOROID  may  occur  from  in- 
jury (see  next  Section,  Injxjiues  of  the  Cuokoid),  or  it 
may  he  occasioned  by  disease,  as  in  glaucoma,  sclerotico- 
choroiditis  posterior,  or  retinal  apoplexy.  See  the  Articles 
on  these  subjects.  It  may  also  be  produced  by  pro- 
longed and  excessive  strain  of  the  eyes  at  close  work,  and 
especially  if  during  its  continuance  the  head  has  to  be 
maintained  in  a  stooping  position. 

The  treatment  must  depend  on  the  exciting  cause  of 
the  ha3morrhage.  (See  Articles  Glaucoma  Scuerotico- 
CiiOROiDiTis  Posterior,  and  Retinal  Apoplexy.) 

INJURIES  OF  THE  CHOKOID. 

Injuries  op  the  Choroid  are  usually  followed  by  im- 
mediate haemorrhage  which  always  seriously  afJects,  and 
often  completely  destroys  sight.  A  blow  on  the  eye  may 
cause  a  rent  in  the  choroid,  either  withor  vntliout  rupture 
of  the  external  coats  ;  or  the  choroid  may  be  lacerated  by 
a  penetrating  wound  through  the  sclerotic.  Hasmorrhage 
at  once  takes  place  from  the  torn  choroidal  vessels,  and 
according  to  the  site  and  severity  of  the  injury  the  blood 
may  be  extravasated : — 

1.  Between  the  choroid  and  retina._ 

2.  Between  the  choroid  and  sclerotic. 

3.  Into  the  vitreous  humour. 

1.  'Boemorrluige  between  the  choroid  and  retina  is  gene- 
rally caused  by  blows  on  the  eye,  and  may  occur  either 
with  or  ivithout  rupture  of  the  external  coats.  The  blood 
is  poured  out  from  the  anterior  surface  of  the  choroid,  and 
a  clot  is  formed  between  that  structure  and  the  retina. 
When  the  clot  is  small,  it  may  be  absorbed,  and  the  eye 
may  regain  useful  vision,  but  there  will  always  remain  a 
bhnd  spot  corresponding  with  the  portion  ot  retina  which 
has  been  detached.  If  the  haamorrhage  is  severe,  there 
will  be  necessarily  an  extensive  separation  of  the  retina, 
and  the  eye  for  all  useful  purposes  wiU  be  destroyed. 

2  HcBmorrhage  heiiveen  the  choroid  and  sclerotic,  un- 
compHcated  with  hEemorrbage  in  any  other  part  of  the 


*  Soelberg  Wells'  Treatise  on  the  E^e,  2nd  edit.,  r-  ^' 
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eye,  is  most  commonly  iDVodiicedby  an  escape  of  the  lens 
aud  a  sudden  loss  of  vitreous  througli  a  wound  in  an  un- 
heaUJu/  ci/e:  thus  withdrawing  unexpectedly  tlie  support 
which"  tlie  choroid  and  retina  had  derived  from  these 
structures,  when,  in  their  entirety,  they  occupied  their 
normal  position  within  the  globe. 

In  a  healthy  eye,  the  lens  and  a  large  amount  of  vitreous 
humour  may  be  lost  through  a  wound  of  its  CKternal 
coats,  without  exerting  any  very  unfavourable  influence 
on  the  retina  or  the  choroidal  vessels  ;  but  in  an  unsound 
eye,  a  similar  loss  would  probably  produce  htemorrhage 
between  the  choroid  and  sclerotic.  It  is  this  form  of 
hemorrhage  which  occasionally  occurs  after  an  operation 
for  the  removal  of  a  cataractous  lens  from  an  unsound 
eye.  Indeed,  it  is  almost  certain  to  happen  if  there  be  an 
increased  or  glaucomatous  tension  of  the  eye  at  the  time 
of  operating.  In  such  cases,  the  hasmorrhage  takes  place 
from  the  posterior  surface  of  the  choroid,  detaching  some- 
times partially,  but  generally  completely,  the  choroid 
from  the  sclerotic,  and  forming  a  large  blood  clot,  it 
pushes  in  front  of  it  the  choroid  and  retina,  and  extrudes 
more  or  less  of  the  vitreous  from  the  eye. 

^Vhen  hajmorrhage  between  the  choroid  and  sclerotic  is 
occasioned  by  blows  on  the  eye,  the  bleeding  is  seldom 
confined  to  the  space  between  the  choroid  and  retina,  but 
takes  place  also  in  other  parts  of  the  eye,  and  blood  is 
often  found  on  the  retina,  between  it  and  the  choroid,  and 
in  the  vitreous. 

3.  Hcemorrhage  into  the  vitreous  may  occur  from  an 
injury  of  the  choroid.  If  the  hasmorrhage  is  severe,  the 
blood  freciuently  bursts  through  the  retina  and  hyaloid 
membrane,  and  extravasates  itself  into  the  vitreous  body. 
For  a  further  account  of  hasmorrhage  into  the  vitreous, 
see  the  Article  m  the  Chapter  on  the  Diseases  op  the 
Vitreous,  page  128. 

The  jrrognosis  of  choroidal  hsemorrhage  is  always  iin- 
favourable.  It  is  only  when  the  bleeding  has  been  slight 
and  limited  to  a  small  surface  that  even  a  hope  can  be 
held  out  that  a  certain  amount  of  useful  sight  will  be 
retained.  If  in  such  a  case  the  patient  progresses  favour- 
ably, he  will  probably  recover  with  some  valuable  sight, 
but  he  will  not  regain  that  which  was  destroyed  by  the 
blood  clot :  one  blind  spot  in  his  field  of  vision  will  indi- 
cate the  extent  of  retina  which  has  been  detached,  and 
the  loss  the  eye  has  sustained.   When  there  is  extensive 
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choroidal  ha3morrliage,  the  eye  for  all  visual  purposes  is 
lost ;  no  matter  whether  the  blood  is  effused  into  the 
vitreous,  or  between  the  retina  and  choroid,  or  the  cho- 
roid and  sclerotic.  If  the  eye  does  not  suppurate  (and 
as  a  rule  it  does  not  do  so  if  the  external  coats  are  en- 
tire), it  gradually  under  treatment  subsides  into  a  quiet 
state,  becomes  soft,  and  somewhat  smaller  than  the  other. 

Triiatmeut. — Immediately  after  the  injury  a  leech  or 
two  may  be  applied  to  the  temple  with  the  hope  of  pre- 
venting any  undue  inflammatory  action ;  and  a  fold  of 
lint  or  linen  dipped  in  cold  or  iced  water  should  be  placed 
over  the  eye,  and  wetted  as  often  as  it  becomes  dry  and 
hot.  Two  or  three  drops  of  a  solution  of  the  sulphate  of 
atropia,  gr.  1  ad  aqua3  3  1,  should  be  dropped  into  the  eye 
twice  a  day.  It  will  exert  a  sedative  influence,  and  also 
act  beneficially  on  the  pupil  if  any  active  inflammation 
comes  on.  Complete  rest  should  be  given  to  the  sound 
eye  by  abstaining  from  all  work,  and  the  exclusion  of 
strong  light  from  the  room.  There  are  no  special  appli- 
cations or  medicines  which  can  be  given  vdth.  the  view  of 
favouring  absorption  of  the  blood  which  has  been  elfused. 

INTRAOCULAR  TUMOURS. 

Intraocular  tumours  may  be  said  to  be  of  two  kinds, 
each  of  which  will  admit  of  certain  variations. 

1.  Glioma  which  grows  from  the  retiua. 

2.  Sarcomatous  tumours  which  grow  from  the  choroid. 
It  is  very  rare  to  find  a  carcinomatous  growth  within 

the  globe,  so  rare  indeed  that  many  pathologists  doubt 
whether  carcinoma  or  true  caucer  ever  originates  within 
the  eye.  The  tumours  which  have  been  described  as  en- 
cephaloid,  medullary  and  melanotic  cancers  have  evidently 
been  either  gHomas  or  soft  sarcomas,  and  sarcomas  deeply 
coloured  with  pigment. 

Glioma  of  the  Eetina.— The  terrible  disease  which  has 
received  this  name  was  formerly  known  as  encephaloid  or 
medullary  cancer,  and  by  some  pathologists  it  is  now  called 
encephaloid  of  the  retina.  In  appearance  a  ghoma  re- 
sembles very  closely  brain-substance.  It  is  soft,  of  a 
white  or  yellowish-white  colour,  and  springs  from  the 
connective  tissue  (the  neuroglia)  of  the  retina.  In  struc- 
ture it  consists  of  a  finely  granular  or  amorphous  inter- 
cellular substance,  in  which  are  embedded  spherical, 
roundly  oval,  and  occasionally  spindle-shaped  cells.  As 
it  "rows,  portions  of  it  frequently  undergo  fatty  degene- 
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ration  aud  become  so  soft  as  to  be  almost  fluid,  whilst  other 
parts  become  chalky  or  calcareous.  It  is  usually  of  rather 
slow  growth,  extending  over  a  period  of  from  one  to  two 
years  before  it  completely  distends  the  globe  and  bursts 
through  the  sclei-otiu  or  cornea.  The  disease  spreads  by 
iufection,  which  travels  along  the  optic  nerve,  and,  after 
death,  a  similar  growth  is  frequently  found  in  the  brain 
in  direct  communication  with  the  optic  tracts.  It  seldom 
produces  secondary  tumours  in  the  abdominal  or  thoracic 
viscera ;  but  Kuapp  has  recorded  one  case  in  which  there 
were  secondary  gliomas  in  the  liver,  lungs,  and  diploe  of 
the  bones  of  the  cranium.* 

GUoma  is  a  disease  of  early  life,  and,  as  far  as  my 
experience  goes,  it  is  limited  to  childhood.  The  youngest 
patient  I  have  had  under  my  care  was  an  infant  six  weeks 
old,  in  whom  the  growth  was  probably  congenital,  and  I 
have  not  met  with  a  i-etinal  glioma  in  a  child  beyond  the 
age  of  five  years.  Knapp  mentions  two  cases  in  which 
there  was  I'eason  to  believe  that  the  gliomas  were  con- 
genital. The  disease  is  very  recurrent  and  is  apt  to  return 
in  the  orbit  after  the  eye  has  been  excised,  and  also  to 
appear  in  the  other  eye.  There  are,  however,  occasional 
exceptions  to  the  recurrence  of  the  glioma  after  the 
diseased  eye  has  been  removed.  In  1872  I  excised  the 
right  eye  of  a  child,  aet.  two  years  and  eight  months,  on 
account  of  a  glioma  of  the  retina,  and  more  than  four 
years  elapsed  without  a  return  of  the  disease. 

Symptoms. — A  rapid  diminution  of  sight,  with  more  or 
less  dilatation  of  the  pupil.  In  the  early  stage  of  glioma 
there  is  no  pain,  and  the  disease  is  usually  first  discovered 
by  the  mother  or  attendant  noticing  a  bright  yellow  i-eflex 
from  the  fundus  of  the  globe,  and  then,  on  closing  the 
sound  eye,  it  is  found  that  the  affected  one  is  almost,  if  not 
completely,  blind.  The  refracting  media  are  generally 
clear,  so  that  the  growth  of  the  tumour  may  be  easily 
watched.  As  the  disease  advances  tliere  is  an  inci'eased 
tension  of  the  globe,  and  then  the  eye  becomes  painful 
and  the  child  restless,  frequently  crying  and  starting  in 
his  sleep.  The  lens  and  iris  are  iDushed  towards  the 
cornea,  and  the  pupil  becomes  dilated  and  inactive.  At 
a  later  stage  of  the  disease  the  lens  becomes  cloudy  and 
the  cornea  dull  and  the  tumour  bursts  its  way  through 
the  globe  and  appears  externally.    It  now  seems  to  grow 

*  Knapp,  On  Intraocular  Tumours. 
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with  an  increased  activity,  and  forms  a  fnngating  mass 
from  wliich  there  are  frequent  recurrences  of  haamorrhage, 
and  the  child  dies  either  worn  out  Ly  pain  and  exhaustion 
or  from  meningitis  caused  by  an  extension  of  the  disease 
to  the  brain.  Examined  with  the_  ophthalmoscope,  the 
tumour  will  be  seen  occupying  a  limited  portion  of  the 
retina,  and  with  blood-vessels  on  its  siirf  ace,  which  clearly 
belong  to  the  new  growth,  and  indicate  its  great  vas- 
cularity. In  the  immediate  locality  of  the  tumour  the 
retina  is  detached,  and  this  separation  increases  with  the 
advance  of  the  disease. 

'Treatment. — The  only  chance  for  the  patient  is  an  early 
excision  of  the  globe ;  and  should  the  two  eyes  be  affected 
I  would  excise  both,  provided  the  sight  has  been  already 
destroyed,  and  the  tumour  has  not  burst  through  the 
external  coats.  Such  an  operation  would  afford  the  only 
hope  for  recovery,  whilst  at  the  same  time  it  would  save 
the  patient  much  ultimate  suffering.  On  three  occasions 
I  have  been  induced  to  remove  the  second  eye,  for  the  sole 
purpose  of  procuring  some  temporary  rehef  from  the  ex- 
cessive pain  induced  by  the  over-distended  globe,  and  at  a 
time  when  there  was  not  the  slightest  prospect  of  arresting 
the  disease.  In  each  case  the  operation  gave  so  much 
ease,  that  under  similar  cu-cumstauces  I  should  not  hesi- 
tate to  repeat  it. 

Sarcoma  op  tite  CnoKoiD.— To  this  affection  has  also 
been  applied  the  terms  medullary  sarcoma  and  medidlary 
cancer.  Adopting  the  definition  given  by  Arnott  in  his 
work  on  cancer,  "a  sarcoma  is  almost  entirely  a  cel- 
lular growth  with  more  or  less  of  a  visible  intercellular 
substance,"  and  the  cells  may  be  either  round,  oval,  or 
spindle-shaped,  each  coutaining  a  nucleus  and  nucleolus. 
"  In  these  several  varieties,  however,  the  one  character 
remains— viz.,  that  the  bulk  of  the  tumour  is  built  up  ot 
simple  cells,  bound  together  by  a  scanty  homogeneous  or 
o-ranular  semi-fluid  substance.  Hence  a  marked  distinc- 
tion from  carcinoma,  in  which  the  cells  are  as  a  rule  quite 
free  from  any  visible  intercellular  material,  and  float  in  the 
meshes  of  a'fibrous  stroma."  * 

A  sarcoma  of  the  choroid  starts  from  the  connective 


*  Arnott,  On  Cancer  :  its  Varieties,  their  Histology  and  Diag- 
aosis,  page  43. 
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tissue  of  the  choroid  ;  it  has  a  stroiiy  tenJcncy  to  recur  in 
the  viciuity  from  which  it  orii^'inated  after  it  has  been 
removed,  and  it  will  frequently  give  rise  at  a  later  period 
of  the  disease  to  secondary  tumours  in  other  (ivgn-us,  as 
the  liver,  lungs,  or  kidneys  ;  but,  according  to  Billroth  of 
Vienna,  it  rarely  infects  the  lymphatic  glands. 

Pro(jrcss  of  the  Disease.— A  small  nodule  first  appears 
on  the  choroid,  which  detaches  the  portion  of  retina  with 
which  it  is  in  contact,  and  loosens  also  tliat  which  sur- 
rounds it.  As  it  grows  it  pushes  forward  the  retina,  dis- 
places the  vitreous,  and  presses  the  lens  and  iris  towards 
the  cornea.  Preciuently  the  globe  loses  its  normal  shape 
and  dark  bulgings  will  "be  seen  in  the  ciliary  region.  The 
cornea  grows'dull,  then  ulcerates,  and  through  the  opening 
the  tumour  crops  out ;  or  else  it  makes  an  exit  for  itself 
posteriorly,  and  bursting  through  the  sclei-otic,  it  extends 
itself  into  the  orbit.  Having  escaped  from  within  the 
globe,  it  seems  as  if  it  had  acquired  new  vitality,  and  grows 
with  an  increased  vigour.  If  the  tumour  has  burst  through 
the  globe  anteriorly,  its  surface  after  a  time  ulcerates  and 
bleeds,  and  it  assumes  an  appearance  which  has  given 
to  it  the  name  of  "fungus  hasmatodes."  The  a-ttacks  of 
haemorrhage  increase  in  frequency  with  the  advance  of 
the  disease  until  the  patient  at  length  sinks,  worn  out 
with  pain  and  loss  of  blood.  Such  is  the  history  of  a  case 
which  has  been  allowed  to  proceed  to  its  termination 
unchecked  by  surgical  treatment,  but  fortunately  these 
examples  are  now  rare. 

S]imptoms. — The  first  symptom  which  generally  draws 
attention  to  the  eye  is  the  loss  of  sight,  which  may  be 
either  partial  or  complete  according  to  the  size  and  situa- 
tion of  the  tumour,  At  the  commencement  of  the  disease 
there  is  usually  no  pain  as  a  warning  of  the  approaching 
evil,  but  as  the  tumour  gi-ows  and  distends  the  globe,  there 
is  often  excessive  suffering.  The  dingnosis  of  a  choroidal 
tumour  in  the  early  stage  is  frequently  very  difficult ;  but 
with  the  ophthalmoscope  it  may  be  detected  at  a  period 
when  the  only  symptom  is  a  loss  of  sight  in  a  portion  of 
the  field  of  vision. 

It  should  be  remembered,  that  during  the  ]3rogress  of 
growth  of  an  intraocular  tumour,  an  increased  tension  of 
the  globe  frequently  occurs,  and  that,  from  overlooking 
the  cause  of  this  glaucomatous  symptom,  mistakes  have 
occasionally  been  made  by  treating  such  cases  with 
iridectomy. 
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2Ielanotic  Sarcoma  of  the  Choroid,  called  al.so  Mdanoilc 
Cancer,  is  the  same  disease  as  the  sarcoma  of  the  choroid 
described  in  the  preceding  section,  the  only  difference 
being  the  addition  of  the  black  pigment  which  is  scattered 
in  varying  quantities  throughout  its  structure.  I  have  on 
two  or  three  occasions  seen  the  identity  of  sarcoma  and 
melanotic  sarcoma  well  illustrated  by  the  changes  which 
have  occurred  in  the  growth  of  the  tumour.  Whilst  con- 
Hued  within  the  globe,  the  sarcoma  in  each  case  was 
deeply  coloured  with  pigment,  so  as  to  be  in  parts 
absolutely  black  ;  but  having  burst  through  the  sclerotic 
posteriorly,  it  grew  with  an  increased  rapidity,  and  the 
extraocular  portion  was  white.  The  tumour  external  to  the 
globe  was  the  same  growth  and  continuous  with  that  which 
was  within  the  eye  :  both  were  sarcomatous,  but  the  addi- 
tion of  pigment  made  the  jDarts  within  the  globe  melanotic. 

The  Pror/nosis  of  choroidal  tumours  is  generally  unfa- 
vourable. The  best  chance  is  afforded  the  patient  when 
the  disease  is  detected  early,  and  the  e3''e  removed  before 
the  tumour  has  attained  a  large  size.  It  is  of  the 
greatest  importance  that  the  eye  shoiild  be  excised  before 
the  tumour  has  burst  through  the  external  coats,  as  when 
the  disease  has  reached  this  stage  there  is  the  probability 
that  the  neighbouring  tissues  have  become  infected  by  it. 

Trcdtmenf.- -l^^xciaiou  of  the  eye.  If  the  tumour  has 
made  its  way  through  the  sclerotic,  the  chloride  of  zinc 
paste  (F.  8)  should  be  applied  to  the  tissues  in  the  orbit, 
in  the  manner  recommended  in  the  Section  Treatment  of 
Orbital  Tujiours. 

Sarcoma  of  the  Choroid  originating  in  Lost  Eyes. — 
Eyes  which  have  been  long  lost  either  from  injury  or 
disease  occasionally  become  the  seat  of  sarco"inatous 
tumours  from  the  choroid.  It  is  true  that  such  cases  are 
comparatively  rare,  yet  they  occur  with  sufficient  fre- 
quency to  show  that  the  degenerative  changes  which  take 
place  in  eyes  which  have  been  destroyed  by  accident  or 
disease  are'  favourable  for  the  production  of  sarcomatous 
growths.  Fig.  49  represents  a  section  of  an  eye  I  re- 
moved from  a  patient,  ast.  sixty-nine,  who  had  suffered 
from  an  acute  inflammatory  attack  twelve  years  pre- 
viously, which  had  completely  destroyed  the  sight.  Since 
that  time  the  eye  had  been  repeatedly  inflamed.  Four  or 
five  months  before  he  last  came  under  my  care  the  eye 
had  begun  to  bulge,  and  the  pain  which  was  occasional, 
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luid  now  become  constant,  and  at  night  the  exacerbations 
wore  very  severe.  Under  these  circnmstances  the  patient 
wished  to  have  the  globe  removed,  although  he  ha,d  on 
several  previous  occasions  refused  to  submit  to  the  opera- 
tion. From  the  report  of  Mr.  Nettleshi]),  the  curator  of 
the  museum  at  the  Royal  London  Ophthalmic  Hospital, 
the  tumour  was  a  spindle-celled  sarcoma  which  took  its 


origin  from  the  choroid,  afterwards  sjiread  into  the  retina 
and  optic  nerve,  and  passed  either  through  the  nerve  or 
sclerotic  into  the  lax  cellular  tissue  outside  the  globe. 
The  conical-shaped  tumour  which  sprang  from  the  optic 
nerve  was  probably  a  secondary  formation.* 

Mr.  Streatfeild  has  also  related  a  case  in  which  an  old 
man  lost  the  sight  of  one  eye  from  an  inflammatory 
attack  thirteen  years  before  coming  under  his  care.  The 
eye  remained  shrunken  and  cpiiet  until  within  the  last 
three  or  four  months,  when  it  rapidly  enlarged.  Mr. 
Streatfeild  removed  the  eye,  and  after  excision  the  globe 
was  found  filled  with  a  sarcomatons  growth  which  had 
passed  outwards,  rupturing  the  sclerotic,  and  had  formed 
a  large  extraociilar  tumour. 


Optic  Neuritis — Neuro-retlnifis. — There  are  two  forms 
of  neuritis  : — 

1.  Descpndiiuf  Optic  Neuritis. — The  inflammation  is 
confined  to  the  optic  nerve,  and  it  is  called  descending 


*  Royal  London  Oplitlialniic  Hospital  Reports,  vol.vii.  p.  277. 
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neuritis  because  it  is  tlie  result  of  extraocular  disease  and 
the  iuflammatory  symptoms  descend  along  the  trunk  of 
the  optic  nerve  to  the  papilla  within  the  eye.  It  may  be 
caused  by  tumours  in  the  brain  or  iu  the  orbit,  or  by  an 
intracrauial  syphilitic  node,  or  by  meningitis,  hydro- 
cephalus, or  any  other  affection  within  the  skull  which 
produces  pressure  on  the  nerve,  or  impedes  the  return  of 
blood  through  the  ophthalmic  vein  to  the  cavernous 
sinus.  It  may  also  arise  from  injuries  to  the  head 
coming  on  many  months  after  the  patient  has  apparently 
recovered  from  all  effects  of  the  accident.  Dr.  Hughlings 
Jackson  states  that  descending  optic  neuritis  may  be 
caused  by  any  "  coarse"  disease  in  the  cerebrum  or  cere- 
bellum. 

2.  Neuro-retinitis  or  Ascending  Optic  Neuritis. — The 
inflammation  is  not  limited  to  the  optic  nerve,  but  it 
includes  also  the  retina,  from  which  it  probably  origi- 
nates, and  extends  to  the  optic  nerve  ascending  a  short 
distance  along  its  trunk.  It  may  be  induced  by 
syphilis,  by  derangement  of  the  functions  of  the  uterus, 
or  by  any  exhausting  cause,  such  as  fever,  diiDhtheria, 
or  over-lactation. 

1.  Symptoms  of  Descendinr/  Optic  Neuritis. — During 
the  acute  or  early  stage  there  is  an  increased  redness  of 
the  optic  disc,  but  this  gradually  subsides,  and  it  assumes 
a  greyish-white  colour,  with  a  peculiar  "woolly"  look, 
"  much  as  if  cotton  wool  had  been  carded  until  all  its 
fibrils  radiated  outwards  from  a  centre. "*_  The  state  of 
the  optic  papilla  presents  a  characteristic  appearance 
which  has  been  termed  the  engorged  papilla.  It  is 
swollen  and  prominent,  sometimes  bulging  forward  to 
such  an  extent  as  to  be  easily  recognised  by  direct  ex- 
amination with  the  ophthalmoscope.  The  outhne  of  the 
disc  is  irregular,  confused,  or  lost ;  the  arteries  are  usually 
small  and  thready,butin  some  cases  where  there  is  a  rapidly 
increasing  pressure  on  the  nerve,  they  are  apparently 
enlaro-ed ;  the  veins  large,  dark  coloured,  and  often  tor- 
tuous"; and  portions  of  the  vessels  in  their  course  over  the 
papilla  are  obscured  by  exudation.  Occasionally  there  are 
small  hasmorrhagic  spots  on  the  disc  and  in  the  adjacent 
retina,  which  is'  often  of  a  dull  and  whitish  colour  from 
inflammatory  efi'usions,  whilst  the  rest  of  the  retina 


*  Hutchinson,  On  Inflammation  of  the  Optic  Nerve.  Eoyal 
London  Ophthalmic  Hospital  Reports,  vol.  v.  p.  9S. 
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remains  perfectly  transparent.  There  is  a  steady  climi- 
uutiou  of  the  acuity  of  vision,  often  accompanied  with  a 
contraction  or  partial  loss  of  the  visual  field.  The  pupil 
is  rather  dilated  and  sluggish.  The  patient  has  no  pain 
in  the  eye,  nor  ai-e  there  any  external  manifestations  to 
account  for  the  increasing  loss  of  sight.  Both  eyes  are 
generally  affected,  and  the  disease  is  usually  symme- 
trical ;  but  one  eye  may  be  attacked  a  little  in  advance  of 
the  other,  or  the  impairment  of  sight  may  be  greater  in 
one  eye  than  in  the  other.  After  a  variable  time  all  the 
prominent  ophthalmoscopic  symptoms  of  neuritis  sub- 
side :  the  morbid  effusions  are  absorbed,  the  disc  becomes 
flattened  and  of  a  creamy  white,  and  the  arteries  are 
reduced  to  mere  threads,  but  for  a  long  time  the  veins 
continue  large  and  tortuous.  With  all  these  changes 
there  is  usually  a  steady  diminution  of  sight,  until  ulti- 
mately it  is  completely  lost  or  reduced  to  a  mere  per- 
cej^tion  of  large  objects. 

The  "  cliohecl  disc"  may  exist  without  any  optic  neuritis 
and  be  solely  due  to  the  pressure  of  a  tumour  on  the  optic 
nerve  interfering  with  the  return  current  of  blood  from 
the  eye  to  the  cavernous  sinus.  This  was  shown  in  a 
patient  I  had  in  the  Ophthalmic  Hospital  with  hydatid 
cyst  of  the  orbit,  in  whom  there  was  a  well-marked  choked 
disc*  The  tumour  was  punctured  through  the  upper  lid, 
and  a  clear  fluid  escaped  ;  the  eye  which  was  protruded, 
partially  receded,  and  when  examined  with  the  ophthal- 
moscope, two  days  afterwai-ds,  the  nerve  was  found  to 
have  nearly  regained  its  normal  appearance ; — all  the 
choking  of  the  disc  had  disa]i|Deared. 

In  a  Paper  by  Dr.  Hughlings  .Jackson,  "  On  the  Use  of 
the  Ophthalmoscope  in  Brain  Disease, "f  he  states  that 
"  the  intraocular  condition  most  freci[uently  discovered  in 
physicians'  loractice  is  double  optic  neuritis ;  and  it  is 
very  common  for  this  condition  to  exist  in  a  pa.tient  who 
can  read  the  smallest  type,  and  who  supposes  his  sight  to 
be  good  ;  there  is  a  marked  pathological  change  without 
any  ohvious  symptom."  "  Hence,  if  the  ophthal- 
moscope be  not  used  by  routine  in  cases  of  brain  disease, 
optic  neuritis  will  be  constantly  overlooked.  It  is  one  of 
those  things 'not  found'  because  'not  looked  for.'"  A 
very  interesting  Paper  on  "  Defects  of  Sight  in  Diseases 


*  Clinical  Society's  Transaclions,  vol.  ix. 
t  The  Lancet,  October  12,  1872. 
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of  the  Nervous  System"  lias  been  also  publislied  by  the 
same  author  in  the  "  Royal  London  Ophthalmic  Hospital 
Reports,"  vol.  iv.  p.  389,  in  which  he  shows  the  frequency 
of  optic  neuritis  in  diseases  of  the  brain,  and  to  which  I 
would  refer  the  reader. 

The  cnnsiitutional  symptoms  all  point  to  disease  within 
the  head  and  to  an  interference  with  the  healtby  cerebral 
circulation.  There  is  frequently  severe  headache  and 
giddiness,  both  of  which  may  be  either  constant  or  inter- 
mittent ;  or  there  may  be  loss  of  smell  or  defect  of  hear- 
ing, or  occasional  epileptic  convulsions,  or  palsy  of  one 
or  more  of  the  ocular  nerves,  or  a  loss  of  the  proper  co- 
ordinating power  over  the  muscles  of  the  extremities. 

2.  Sympfnms  of  Nenrn-reiinitis  or  Ascending  Oj^tic 
Neuritis. — The  optic  disc  is  clouded,  its  outline  is  indis- 
tinct or  lost,  and  the  vessels  as  they  pass  over  its  surface 
are  more  or  less  obscured,  but  there  is  not  the  venous 
distension  or  the  engorgement  of  the  papilla  which 
characterise  the  pitre  descending  neuritis.  _  The  great 
]Doint  of  distinction,  however,  between  neuritis  and  neuro- 
retinitis  is,  that  in  the  one  the  retina  is  extensively  in- 
volved, whilst  in  the  other  it  is  either  not  at  all  affected, 
or  only  for  a  short  distance  immediately  surrounding  the 
disc. 

lu  ueuro-retinitis  the  whole  surface  of  the  retina  seems 
obscured  by  a  diffused  haze  which  renders  all  the  minute 
vessels  indistinct,  and  gives  a  peculiar  and  characteristic 
washed-out  appearance  to  the  fundus.  There  is  also  an 
absence  of  the  head  symptoms  which  were  noticed  as 
being  generally  jDresent  in  neuritis.  In  neuro-retinitis 
the  disease  is  often  confined  to  the  one  eye,  whereas  in 
the  descending  neuritis  both  eyes  are  generally  affected. 

'The  prognosis  of  neuritis  dependent  on  cerebral  causes 
is  very  unfavourable.  The  disease  generally  resists  all 
treatment,  and  ends  in  atrophy  of  the  ojitic  nerve  and 
bUndness.  The  prognosis  of  neuro-retinitis,  although 
unfavourable,  is  jet  more  hopeful  than  that  of  de- 
scending neuritis,  and  especially  if  some  blood-poisoning, 
such  as  syphilis,  can  be  traced  as  the  probable  cause  of 
the  disease. 

Treatment. — For  descending  neuritis  the  treatment  must 
be  guided  by  the  existing  symptoms,  which  generally  point 
to  mischief  within  the  head.  No  special  remedies,  how- 
ever, can  be  advised  for  their  rehef,  as  the  causes  which 
produce  them  are  both  too  numerous  and  obscure.  Large 


OI'TIC  NEUPvITIS. 


205 


doses  of  the  bromide  of  iDotassiura  will  sometimes  do 
good ;  or,  if  there  be  any  syphilitic  taint,  the  iodide  ol" 
potassium  may  be  also  tried. 

lu  neiiro-ref initio  care  must  be  taken  to  ascertain  the 
source  of  the  disease,  as  it  may  be  due  to  many  causes. 
When  it  can  be  ascribed  to  syphilis,  the  mist,  potass,  iodid. 
(F.  89)  may  be  given  during  the  day,  and  pil.  Plummer 
gr.  5  every  other  night ;  or  the  mist,  potassii  iodidi  cum 
hydrarg.  perchloric!.  (F.  96)  may  be  prescribed.  If  the 
patient  is  feeble,  the  unguent,  hydrarg.  cum  belladonna 
(F.  123)  may  be  rubbed  into  the  temple  night  and  morning, 
and  the  mist,  quinfe  (F.  77)  be  taken  during  the  day. 

When  the  disease  is  apparently  due  to  suppressed  men- 
struation, every  endeavour  should  be  used  to  restore  the 
uterine  functions.  In  some  cases  I  have  had  excellent 
results  from  the  iodide  of  potassium  given  in  10  gr,  doses 
twice  a  day  in  water.  It  has  then  acted  as  a  powerful 
emmenagogue.  I  must,  however,  confess  that  this  medi- 
cine has  occasionally  failed  to  do  good,  or  its  adminis- 
tration has  been  attended  with  only  a  partial  success. 
Notice  should  be  taken  whether  the  amenorrhoea  is  due 
to  antemia  or  congestion.  If  the  former,  tonics  of  quinine 
and  iron,  or  the  mist,  ferri  perchlorid.  cum  tincfc.  ergotas 
(F.  87)  may  be  ordered,  but  at  the  same  time  some  aloetic 
pill  should  be  prescribed  to  insure  the  regular  daily  action 
of  the  bowels.  If  the  suppression  is  due  to  congestion,  the 
bowels  should  be  freely  acted  on  by  a  brisk  purgative. 
In  some  cases  small  doses  of  podophyllin  given  every  other 
or  third  night  do  good.  During  the  day  the  iodide  and 
bromide  of  potassium  in  a  bitter  infusion,  or  the  mist, 
boracis  (F.  69)  may  be  given.  When  the  sight  is  rapidly 
failing,  and  there  is  much  pain  in  the  head,  I  have  known 
the  inunction  of  the  unguent,  hydrarg.  night  and  morning, 
so  as  to  get  the  patient  quickly  under  its  influence,  pro- 
ductive of  great  good.  As  soon  as  the  gums  are  spongy, 
the  frequency  of  the  I'ubbing-in  must  be  diminished,  but 
a  slight  mercurial  action  should  be  kept  up  for  two  or 
three  weeks. 

In  cases  of  neuro-retinitis  dependent  on  or  associated 
with  great  debility,  such  as  after  fever,  or  diphtheria,  or 
from  over-lactation,  the  mineral  acids  with  cinchona,  or 
some  of  the  pve^iarations  of  iron,  are  most  likely  to  do 
good.  A  slight  mercurial  counter-irritation  may  be  also 
kept  up  on  the  temple  of  the  affected  eye,  by  rubbing  in 
every  night  a  little  of  the  unguent,  hydrarg.  iodidi  rubri 
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(F.  129) ;  or  by  applying  small  blisters  about  the  size  of 
a  shilling  from'  time  to  time,  and  afterwards  dressing  the 
vesicated  surfaces  with  the  unguent,  hydrarg. 

Atuofiiy  01'  Tun  Optic  Nerve— TF/iiVe  Atrophy— may 
be  caused  by  disease  of  the  brain  or  medulla  oblongata; 
or  it  may  be  the  unfortunate  termination  of  some  deep- 
seated  inflammation  of  the  eye. 

Atrophy  of  the  optic  nerve  may  therefore  be  con- 
sidered uuder  two  headings  : — 

1,  That  which  proceeds  from  disease  leijond  the  eye. 

2.  That  which  arises  from  willt'ui  the  eye. 

1.  Atrophy  of  the  Optic  Nerve  from  Disease  heyoud  the 
j?,,e' —This 'form  is  mostly  occasioned  by  cerebral  or 
cerebro-spinal  disease,  or  by  tumours  within  the  orbit. 
Neuritis  of  both  eyes  may  be  thus  induced,  and  atrophy 
of  the  optic  nerves  may  follow  as  a  conseciuence.  Atrophy 
may  however,  come  on  without  neuritis,  dependent  no 
doubt  upon  cerebral  causes,  but  which  are  often  too 
obscure  to  be  diagnosed.  It  is  to  atrophy  ot  the  nerve 
arising  from  disease  heyoud  the  eye  that  the  terni  "  white 
atrophy  "  is  properly  apphed.  _  In  the  other  forms  of 
atrophy  the  papilla  is  also  greyish-white  or  white,  and 
especially  in  their  most  advanced  stages  :  but  the  charac- 
teristic signs  of  white  atrophy  of  the  optic  nerve  are  best 
found  incases  arising  from  cerebral  disease,  (bee  Article 

AMiUaOSIS,  p.  20y.)  ..rr,',     n       7  TATlnc-M 

OphthalmoscoincAppearcmcesofWhjteMrophy-\^^ 
the  disease  is  fully  advanced,  the  optic  disc  looks  large 
flat,  and  of  a  bluish  or  i^early  whiteness.  The  retinal 
vessels  are  generally  small ;  the  arteries  often  appear  as 
mere  threads,  but  in  some  cases,  and  especially  m  those 
which  proceed  from  neuritis,  the  veins  are  large  and  dis- 
tended l^he  small  blood-vessels,  which  are  usually  seen 
on  the  disc,  have  shrunk  from  view  and  the  surface  of 
the  nerve  is  blanched  and  bloodless.  There  is  frequently 
an  excavation  of  the  optic  nerve,  not  from  any  merease^d 
tension  of  the  eye,  but  from  a  shrinking  from  atroph.i  ot 
the  nervous  elements,  and  a  falling  m  ot  the  central  por- 
tion  of  the  papilla.  The  pecuharities  of  this  ainjhu 
cup"  are,  that  it  is  a  shallow  excavation,  she  vnig  from 
the  margin  towards  the  centre  of  the  nerve  quite  difiere  t 
from  the  abrupt  edge  of  the  glaucomatous  cup.  The 
disc  presents  the  peculiar  bluish  or  milky  whiteness  ot 
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atrophy,  its  vessels  are  small,  aud  there  is  little  or  no 
lii.splacement  of  them  as  they  pass  from  the  margin  of  tlie 
papilla  on  to  the  retina.  For  a  descrij^tiou  of  the  glan- 
couiatous  and  the  physiological  excavations  of  the  0]itic 
nerve,  see  Article  Glaucoma,  p.  118. 

2.  Atrophij  of  the.  Ojitir  Nerve  from  Disease  irilli.in  Ihc 
Eye  may  be  cansecl  by  chronic  aft'ections  of  the  choroid  or 
retiua,  b_v  ghmcoma.  by  acute  inHammatiou  of  the  eye, 
or  by  an  injury  producing  extensive  intraocular  hemor- 
rhage. As  the  original  disease  subsides,  the  cloudiness 
of  the  inflamed  structures  may  partially  and  sometimes 
com]:)letely  disajDpear,  but  the  retina  and  optic  nerve,  in- 
stead of  regaining  their  functions,  undergo  a  slow  process 
of  atrophy,  and  iiltimately  all  sight  is  extinguished.  The 
ophthalmoscopic  appearances  are  variable,  and  depend 
very  much  on  the  nature  of  the  affection  which  has 
caused  the  atro]3hy.  The  optic  papilla  is  anasraic,  aud  of 
a  cloudy  or  greyish-white,  but  it  has  not  generally  the 
brilliant  tendinous  whiteness  of  white  atrojihy  ;  its  out- 
line is  often  indistinct  or  irregular,  and  its  vessels  are 
small  and  withered.  In  some  cases  the  optic  disc  looks 
absolutely  smaller  than  normal,  and  this  is  especially  so 
if  the  eye  is  soft  and  somewhat  shrunken.  A  cloudy  film 
often  pervades  the  whole  fundus,  and  blurs  the  api^ear- 
ance  of  the  structures  behind  it.  Associated  with  this 
condition  of  the  eye  there  are  frequently  to  be  seen 
patches  of  atrophied  choroid  with  irregular  deposits  of 
pigment,  and  occasionally  also  a  partial  cletachment  of  the 
retina. 

The  Prognosis  and  Treat inpiit— The  prognosis  of 
atrophy  of  the  optic  nerve  is  very  unfavourable.  The 
only  hope  is,  that  if  there  is  any  sight  remaining,  it  may 
be  still  retained.  Our  first  effort  must  be  to  ascertain 
the  cause  of  the  atrophy,  and  then  by  appropriate  remedies 
to  arrest  the  progress  of  the  disease.  The  treatment  of 
the  various  affections  which  may  cause  atrophy  of  the 
retina  andopjtic  nerve  will  be  found  under  their  respective 
headings. 

For  the  white  atrophy  of  the  optic  nerve  which  pro- 
ceeds from  cerebral  disease  the  subcutaneous  injection  of 
strychnine  has  been  recommended,  in  doses  commencing 
^i-t.gr.  and  increased  daily  by  gr.  until  the  quantity 
injected  reaches  gr.  J-^  .  It  is  very  doubtful  whether  this 
treatment  does  any  good,  and  it  is  certainly  not  free  from 
danger.    I  know  of  one  case  in  which  violent  convulsions 
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followed  tbe  injection  of  5,7  of  a  grain  of  strychnia,  al- 
though the  patient  had  previously  on  several  occasions, 
at  intervals  of  two  and  three  days,  had  the  same  dose 
administered. 

In  some  cases  the  use  of  the  constant  current  of  elec- 
tricity seems  to  do  good.  The  sponges  having  been 
moistened  with  salt  and  water,  one  is  to  be  placed  over  the 
closed  eyelids  of  one  eye,  and  the  other  sponge  either  at 
the  nape  of  the  neck,  or  at  the  back  of  the  ear  over  the 
mastoid  region,  or  on  the  forehead  over  the  supra-orbital 
nerve,  according  to  the  selection  of  the  patient.  The 
point  selected  is  the  one  which  most  readily  yields  flashes 
or  balls  of  light  with  the  fewest  cells.  At  first,  only  from 
three  to  five  cells  should  be  used,  but  these  may  be  in- 
creased to  sixteen  or  eighteen  if  they  can  be  borne  without 
inconvenience.  The  position  of  the  positive  and  negative 
poles  may  be  changed  two  or  three  times  during  each 
sitting,  which  should  not  last  longer  than  from  ten  to 
fifteen  minutes  daily. 

AmoriiY  OP  the  Optic  Nerve  from  Toba-cco. — The 
theory  that  tobacco  in  excess  will  produce  a  peculiar  form 
of  vvhite  atrophv  of  the  optic  nerve,  has  received  the  sanc- 
tion of  the  late  Dr.  Mackenzie,  and  of  Messrs.  Critchett, 
Wordsworth,  Hutchinson,  and  others.  My  own  expe- 
rience at  the  Royal  London  Ophthalmic  Hospital,  how- 
ever, leads  me  to  dissent  from  this  doctrine,  as  I  do  not 
remember  ever  having  seen  a  case  in  -which  the  loss  of 
sight  could  be  fairly  attributed  to  tobacco  only.  There 
was  always,  in  addition  to  the  immoderate  smoking,  some 
other  excess,  such  as  intemperance,  dissipation,  or  an 
undue  mental  strain  with  loss  of  rest. 

Opaque  Optic  Nerve  Fibres. — This  congenital  anomaly 
is  recoo-nised  by  the  ophthalmoscope  as  a  white  patch  ex- 
tending from  the  optic  nerve  and  terminating  in  feathery 
stria3  in  the  retina.  In  the  normal  condition  the  nerve 
tubes  of  the  optic  nerve  lose  their  medullary  sheath  at 
and  in  their  passage  through  the  fascia  crihrosa,  but  it 
occasionally  happens  that  in  one  or  more  bundles  of  the 
optic  nerve  fibres  the  white  medullary  sheath  is  prolonged 
on  them  for  some  distance  into  the  retina.  This  congenital 
peculiarity  does  not  affect  the  sight.  It  is,  however,  gene- 
rally only  detected  when  the  eye  is  being  examined  by 
the  ophthalmoscope  for  some  defect  of  sight,  and  is 
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therefore  occasionally  raistakeu  for  an  inllammatory 
exndation. 

AMAUEOSIS  AND  AMBLYOPIA, 

Amauiiosis. — It  is  best  to  restrict  this  term  to  those 
cases  of  impaired  vision  and  blindness  which  are  due  to 
cerebral  or  cerebro-spinal  causes.  Before  the  discoveiy 
of  the  ophthalmoscope,  amaurosis  was  the  generic  name 
of  a  group  of  obscure  diseases  originating  either  within 
or  beyond  the  eye,  and  characterised  by  a  gradual  failure 
of  sight  usually  terminating  in  blindness.  With  increased 
facilitj'-  for  diagnosis,  most  of  these  affections  have  now 
been  traced  to  their  right  source,  and  have  received  their 
own  proper  name  and  place  in  the  list  of  ophthalmic  dis- 
eases. There  still,  however,  remain  a  large  number  of 
cases,  marked  by  a  progressive  diminution  of  sight,  de- 
pendent on  changes  in  the  brain  or  spinal  cord,  the  exact 
nature  of  which  we  are  iinable  to  estimate  during  life,  and 
which  from  a  want  of  more  precise  knowledge  may  be 
conveniently  classed  \inder  the  heading  of  amaurosis. 

Although  the  cause  of  the  blindness  is  at  a  distance 
from  the  eye,  yet  secondary  changes  soon  take  place  in 
the  optic  papilla  which  enable  the  disease  to  be  recog- 
nised by  the  ophthalmoscope,  and  its  probable  prosfress 
foretold. 

For  many  useful  suggestions  in  the  diagnosis  and  prog- 
nosis of  amaurotic  affectioUs,  I  am  indebted  to  the 
valuable  Paper  on  "Amblyopia  and  Amaurosis,"  by  the 
late  Von  Graefe.* 

In  the  examination  of  patients  suspected  to  be  suffer- 
ing from  amaurosis,  we  should  ascertain — 

1.  The  history  of  the  case. 

2.  The  state  of  the  field,  and  the  acuteness  of  vision. 

3.  The  condition  of  the  optic  papilla. 

1.  The  History  of  the  Case  always  alfords  important  in- 
formation both  as  to  the  diagnosis  and  prognosis  of  the 
disease.  By  it  we  determine  whether  the  loss  of  sight 
was  sudden  or  gradual ;  whether  it  was  preceded  by  head 
symptonis,  or  by  functional  disturbances  of  other  organs, 
as  the  kidneys,  the  liver,  or  the  uterus ;  or  whether  there 


*  Translated  by  Mr.  J.  Zachariab  Laurence,  from  Zebender's 
Klin.  Monatsbl.  fiir  Augenheilkunde.  1865,  p.  129.  Ophthalmic 
Review,  No.  7,  p.  232. 
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had  been  any  previous  constitutional  disease,  such  as 
gout,  rheumatism,  or  syphilis.  • 

The  duration  of  the  impairment  of  sight  is  also  an  im- 
portant element  in  forming  a  prognosis ;  thus,  if  the 
defective  vision  has  been  for  some  months  stationary, 
and  all  evidence  of  the  disease  to  which  it  was  apparently 
due  has  passed  away,  a  favourable  opinion  would  be 
given,  whereas,  if  the  loss  of  sight  be  recent,  and  there 
are  persistent  head  symptoms,  we  should  conclude  that 
the  amaurosis  is  progressive,  and  will  probably  terminate 
in  blindness. 

2.  The  State  of  tie  Field  and  the  Acnteness  of  Vision. — 
The  condition  of  the  visual  field  should  be  carefully 
tested  by  one  of  the  methods  described  at  page  221,  so 
that  any  imperfection  either  as  regards  its  periphery  or 
its  continuity  of  surface  may  be  accurately  noted,  as, 
according  to  Von  Graefe,  the  state  of  the  field  forms  a 
good  basis  on  which  to  ground  a  prognosis.  In  all  cases 
of  amaurosis,  the  acnteness  of  central  sight  should  be 
ascertained  and  compared  with  the  defects  and  extent  of 
the  field  of  vision.  The  following  variations  may  be 
noticed : — 

a.  With  diminished  acuity  of  central  vision  the  field 
maybe  entire  in  its  periphery  and  continuous  throughout 
its  area,  whilst  the  visual  power  is  reduced  in  all  direc- 
tions. Such  cases  are  usually  stationary,  and  so  far  a 
hopeful  prognosis  may  be  given. 

/3.  With  diminished  acuity  of  central  vision  the  field 
may  be  contracted  in  one  or  more  directions,  or,  broken 
by  blind  patches  (scotomata),  whilst  the  visual  power 
throughout  the  rest  of  its  extent  is  greatly  lowered.  With 
these  symptoms  the  disease  may  be  considered  progres- 
sive, and  the  prognosis  is  blindness. 

y.  There  may  be  complete  loss  of  central  vision  but 
either  with  or  without  impairment  of  the  rest  of  the  field. 
If  with  complete  loss  of  central  vision  the  periphery  and 
continuity  of  the  field  are  good,  there  is  reason  to^  hope 
that  the  disease  may  be  stationary,  although  there  is  but 
a  slight  prospect  of  recovering  the  central  vision  which 
haj  been  lost.  The  prognosis  is  therefore  favourable,  as 
the  probability  is  that  the  patient  will  not  go  blind.  If, 
however,  in  addition  to  the  central  scotoma,  there  are  other 
blind  patches  in  the  field,  or  the  periphery  is  much  con- 
tracted, so  that  the  eccentric  vision  is  greatly  reduced,  then 
the  prognosis  is  most  unfavourable,  and  blindness  may  be 
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predicted.  It  must,  however,  be  remembered  that  the 
prognosis  of  this  form  of  ceutral  amanro.sis  does  uot  appl_y 
to  a  similar  state  of  bliudness  which  may  be  produced  by 
retiual  haemorrhage,  or  some  other  disease  within  the  eye, 
the  seat  of  which  cau  be  accurately  determined  by  the 
ophthalmoscope. 

8.  There  may  be  hemiopia  or  comjilete  loss  of  half  the 
1  field  of  vision,  in  many  cases  distinctly  marked  as  if  by  a 

■  vertical  line,  on  one  side  of  which  all  is  clear,  whilst  on 

■  the  other  all  is  dark.  There  are  two  forms  of  hemiopia 
1  to  be  noticed,  the  first  called  equilateral  from  the  corre- 

■  sponding  halves  of  the  two  retinae  being  affected  :  thus, 
I  the  outer  half  in  one  eye,  and  the  inner  half  in  the  other 
:  may  be  jointly  pai-alysed,  or  the  reverse.    In  the  second 

■  form,  which  is  extremely  rare,  the  inner  halves  of  the 
I  retinas  of  the  two  eyes  are  blind,  but  the  hemiopia  is 
;  more  diffuse,  and  the  limitation  is  seldom  abruptly 
:  marked  as  in  the  former.  To  understand  the  distinction 
'  between  these  two  classes  of  hemiopia.  it  is  necessary  to 

refer  briefly  to  the  anatomy  of  the  optic  tract,  commis- 

■  sure,  and  nerve.    The  central  fibres  of  each  optic  tract 
decussate  in  the  commissure,  and  are  connected  with  the 

■  optic  nerve  of  the  opposite  side,  and  supply  the  inner 
\  halves  of  the  retinae ;  whilst  the  outer  filjres  of  each  tract 
.  go  to  the  optic  norve  of  the  same  side,  and  supply  the  outer 

halves  of  the  retina?.    Each  eye  thus  receives  nerve  fibres 
;  from_  both  optic  tracts,  the  outer  half  of  the  retina  being 
[  provided  with  filaments  from  its  own  tract,  whilst  the 
inner  half  is  furnished  from  the  one  of  the  opposite  side. 
1  Hence  it  is  that  a  clot  of  blood,  or  a  tumour  pressing  on  the 
optic  tract  only  of  one  side — say,  the  right — will  produce 
i  hemiopia  of  tlie  outer  half  of  the  right  eye,  and  the  inner 
half  of  the  left.    If,  however,  the  commissure  is  the  part 
affected,  there  will  be  hemiopia  of  the  inner  halves  of  both 
eyes.    In  testing  the  field  of  vision,  the  stndent  must  not 
i  forget  that  the  right  half  of  the  field  corresponds  to  the 
I  left  half  of  the  retina,  and  vic&  versa. 

The  profpiosis  of  hemiopia  must  depend  very  much  on 
the  cause  which  has  produced  it.  If  the  half-blindness 
originated  from  the  pressure  of  some  syphilitic  eftusion 
on  the  optic  tract  the  sight  may  be  regained  ;  or  if  it  be 

■  from  the  presence  of  a  blood  clot,  there  is  reason  to  hope 

■  that  even  if  the  vision  should  not  be  restored,  the  defect 

■  may  remain  stationary  ;  but  if  a  cerebral  tumour  be  sus- 
;  pected,  the  prognosis  is  most  unfavourable. 

p  2 
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3.  The  Oondition  of  the  Optic  Papilla  in  cases  of  ad- 
vanced amaurosis  is  that  of  white  atrophy,  as  described 
at  page  206. 

The  symptoms  which  are  associated  with  amaurosis  are 
very  variable.  In  one  class  of  cases  there  is  no  pain  in 
the  eye  or  head,  and  no  constitutional  disturbance,  the 
only  symptom  Ijeing  a  gradual  fading  away  of  sight. 

In  another  class  the  blindness  is  preceded  by  acute 
head  symptoms,  which  may  last  for  several  days  or  longer, 
and  then  either  cease  altogether,  or  greatlj  diminish. 
With  the  cessation  or  diraiuntion  of  the  pain  m  the  head, 
the  first  indications  of  failing  sight  are  noticed.  The 
patient  may  regain  his  health  and  the  full  eujoyment  of 
all  his  mental  and  physical  powers,  but  his  sight  steadily 
fades  until  he  is  in  absolute  darkness.  The  loss  of  vision 
in  these  cases  is  no  doubt  due  to  some  organic  changes  in 
the  brain  produced  during  the  acute  inflamm atory  attack, 
when  the  pain  in  the  head  was  severe.  The  cause  was 
transitory,  but  its  effects  are  permanent. 

In  a  third  class,  the  pain  in  the  head  is  continuous,  the 
patient  is  never  free  from  suffering.  Intense  headache  is 
the  first  symptom  of  the  disease,  and  it  precedes  the  loss 
of  sight.  Although  at  times  its  severity  is  lessened,  it  is 
never  absent.  I  have  had  such  patients  teU  me  that  they 
would  not  mind  being  blind  if  they  could  only  be  free 
from  pain.  These  are  the  most  distressing  of  the  amau- 
rotic cases ;  we  can  do  nothing  for  the  absolute  blindness 
and  but  little  for  the  constant  pain,  as  the  preparations  of 
opium  are  seldom  tolerated. 

Amaurosis  may  be  associated  with  epilepsy,  hemiplegia, 
and  locomotor  ataxy.  It  raay  also  occur  with  paraplegia. 
Dr.  Hughlings  Jackson  says :  "Dr.  Brown-Sequard  has 
frequently  drawn  my  attention  to  cases  of  paraplegia,  in 
which  amaurosis  has  also  existed,  without  any  other 
symptoms  to   suggest   disease   within   the  cranram. 

"The  blindness  he  believes  is  the  result  of 
eccentric  irritation.    Dr.  Wilks  also  has  observed  several 

Stale  of  the  Fupil.—1-a.  the  early  symptoms  of  amau- 
rosis dependent  on  brain  disease  the  pupd  is  rather 
dilated  and  sluggish ;  but  in  the  later  stages  it  is  widely 


*  On  Defects  of  Sight  in  Brain  Disease.  Eoyal  London  Oph- 
thalmic Hospital  Eeports,  vol.  iv.  p.  17- 
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expanded  and  fixed,  giving  to  the  ej^es  tlie  peculiar  vaca,nt 
stare  which  is  so  characteristic  of  blindness  from  cerebral 
disease.  When,  however,  the  amaurosis  is  due  to  some 
affection  of  the  spinal  cord,  the  pupil  is  frequently  con- 
tracted.   (See  Myosis,  page  94.) 

The  Causes  of  Amaurosis  may  be  chiefly  classed  under 
the  following  headings  : — 

1.  From  Disease  of  the  Cerebrum. — Amaui-osis  usually 
affects  loth  eyes;  they  may  be  attacked  simultaneously, 
or  the  blindness  may  be  more  advanced  in  one  than  the 
other,  but  as  a  rule  both  are  ultimately  involved.  This 
can  be  reasonably  anticipated  by  remembering  how  inti- 
mately the  two  optic  nerves  are  associated  within  the 
brain  by  commissural  fibres.  Dr.  Hughlings  Jackson 
remarks  :  "  The  kind  of  amaurosis  which  we  most  fre- 
quently find  with  disease  of  the  central  nervous  system 
is,  in  my  experience,  invariably  double,  although  one  eye 
may  suffer  before  the  other.  I  do  not  say  that  blindness 
of  one  eye  does  not  occur  ivith  other  symptoms  of  disease 
of  the  nervous  system,  but  that  it  does  not  occur  from 
disease  of  the  brain-mass."*  Tumours  of  the  brain,  cere- 
bral haernorrhage,  softening  of  the  brain,  hydrocephalus, 
meningitis,  syphilitic  deposits,  and  embolism,  may  all  be 
productive  of  amaurosis. 

2.  From  Disease  of  the  Cerehellum. — In  some  remarks 
which  Dr.  Hughlings  Jackson  kindly  gave  me  on  amau- 
rosis from  this  cause,  he  says,' it  has  been  long  known 
that  blindness  may  coexist  with  disease  of  the  cerebellum, 
but  it  is  by  no  means  clear  that  the  blindness  depends  on 
the  want  of  that  part  of  the  cerebellum  which  the  disease 
destroys.  For  as  the  loss  of  sight  occurs  only  when  the 
disease  is  "  coarse,"  such'  as  from  tumours,  blood  clot,  &c., 
he  believes  that  it  is  induced  by  the  irritation  of  the  foreign 
body  lying  in  the  brain,  and  not  from  the  destruction  of 
any  centre  connected  with  sight.  As  a  conseciuence  of 
this  irritation  the  optic  nerves  become  inflamed,  and  the 
ultimate  loss  of  sight  is  due  to  this  cause. 

3.  From  Disease  of  the  Spinal  Cord. — Amaurosis  may 
occur  with  paraplegia,  and  it  is  frequently  met  with  in 
locomotor  ataxy,  and  especially  when  the  disease  is  in 
an  advanced  stage.    The  blindness  is  usually  confined  to 


*  On  Defects  of  Sight  in  Diseases  of  the  Nervous  System. 
Pioyal  London  Ophthiilmic  Hospital  Reports,  vol.  iv.  p.  390. 
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one  eye.  Dr.  Trousseau*  says, "  Both  eyes  may  be  affected, 
although  this  rarely  happens."  The  pupil  in  spinal 
amaurosis  is  fi-ec|uently  contracted,  and  this  is  generally 
the  case  when  the  part  of  the  cord  affected  is  in  the  cer- 
vical region. 

4.  From  Uterine  Derangements. — Avery  acute  form  of 
amaurosis,  which  will  run  its  course  to  blindness  in  a  few 
days  or  weeks,  is  occasionally  produced  by  a  sudden  sup- 
pression of  the  menses.  It  is  usually  accompanied  by 
intense  headache,  with  vomiting  or  a  feeling  of  nausea. 
In  one  case  which  I  published,t  so  rapid  was  the  loss  of 
sight,  that  in  fifteen  days  from  the  first  symptoms  the 
patient  retained  but  little  more  than  a  mere  perception  of 
light  with  either  eye.  Examined  with  the  ojjhtbal- 
moscope,  the  retinal  circulation  was  seen  to  be  inter- 
rupted; the  return  flow  of  blood  was  impeded.  Although 
the  symptoms  were  those  of  pressure  on  some  part  of  the 
cerebrum,  yet  whether  the  pres.sure  was  caused  by  dis- 
tension of  the  vessels,  or  by  an  effusion  of  blood,  lymph, 
or  serum,  could  only  be  conjectured.  Under  the  influence 
of  10  gr.  doses  of  the  iodide  of  potassium  the  functions 
of  the  uterus  were  restored  at  the  nest  monthly  period, 
and  the  patient  began  gradually  to  recover  her  sight.  In 
three  months  she  was  able  with  one  eye  to  read  I^o.  1, 
and  with  the  other  No.  10  of  Jaeger's  test  types.  The 
Eeport  concludes  by  stating  that  the  improvement  was 
still  progressing.  Amenorrhosa,  or  irregular  and  scanty 
menstruation,  may  also  cause  amaurosis ;  but  the 
symptoms  ai-e  more  chronic  than  when  induced  by  an 
acute  suppression.  (See  Treatmext  of  NEURO-EEXiyms, 
page  204..)  .  . 

lu  some  obscure  manner  amaurosis  is  occasionally  con- 
nected with  pregnancy.  A  remarkable  instance  of  this 
form  of  blindness  came  under  my  care  at  the  Ophthalmic 
Hospital,  and  will  be  found  related  in  our  Reports,  j  The 
amaurosis  was  recurrent ;  it  commenced  during  the  ges- 
tation of  the  eighth  child,  and  recurred  in  each  succeed- 
ino-  pregnancy.  After  the  birth  of  her  eighth  child  the 
patient  regained  sufficient  sight  to  read  No.  lO  of  Jaeger, 
and  to  do  needlework;  but  after  the  ninth  child  her  re- 


*  Trousseau's  Cfinical  Mediciue.  Translated  by  the  Sydenham 
Society,  vol.  i.  p.  156. 

+  Medical  Times  and  Gazette,  August  1,  1863. 

t  Eoyal  Loudon  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  6o. 
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«'.)very  was  loss  complete,  and  in  tlie  sixtli  month  of  her 
tcuth  prcguaucy  she  had  become  blind  with  one  eye,  and 
could  only  count  fingers  with  tha  othei*. 

5.  Froiib  Loss  of  Mood. — ^Amaurosis  may  occur  from  a 
large  and  rapid  loss  of  blood.  I  have  known  it  come  on 
suddenly  from  extensive  flooding  during  jjai'turition,  and 
the  blindness  has  been  permanent.  Cases  have  also  been 
reported  in  which  it  has  followed  vomiting  of  blood.  The 
loss  of  sight  may  be  immediate,  or  it  may  be  gradual. 

6.  From  Reflex  Irritation. — Amaui'osis  may  be  induced 
from  injury  or  disease  involving  branches  of  the  fifth 
nerve,  at  a  distance  from  the  eye.  Several  instances  have 
been  quoted  by  Mr.  Hutchinson*  which  illustrate,  as  he 
says,  "  more  or  less  directly,  the  influence  of  the  sensitive 
nerves  of  the  face  upon  the  functions  or  nutrition  of  the 
eyeball."  In  some  cases  the  blindness  is  preceded  by 
intense  neuralgia,  whilst  in  others  there  has  been  a  loss 
of  sensibility  on  one  side  of  the  face.  Avery  intei-esting 
case  of  amaurosis  of  one  eye,  consequent  on  acute  abscess 
of  the  antrum,  produced  by  a  carious  tooth,  has  been 
recorded  by  Mr.  James  Salter.f  The  loss  of  sight  was 
permanent. 

Monocular  amaurosis  may  arise  from  any  cause  which 
induces  i^ressure  on  the  optic  nerve  of  one  eye  only,  such 
as  a  tumour  or  some  syphilitic  exudation,  either  just 
■within,  or  immediately  external  to  the  orbit :  or  it  maybe 
produced  by  embolism,  or  by  disease  of  the  spinal  cord. 

For  the  treatment  of  amaurosis  no  definite  course  can 
be  laid  down;  the  blindness  is  secondary  to  so  many 
diseases.  The  cause  of  the  defective  sight  must  be  sought 
for  by  a  careful  examination  into  the  history  and  the 
accompanying  symptoms.  The  most  hopeful  cases  are 
those  which  are  acute  and  dependent  on  some  sudden 
arrest  of  the  function  of  one  of  the  intei-nal  organs,  or 
upon  previous  syphilitic  disease,  and  where  sufiicient 
time  has  not  elapsed  for  any  organic  changes  to  have 
taken  place  either  from  the  pressure  of  inflammatory 
exudations,  or  from  atrophy. 

_  Amblyopia  (d/xjSXvf,  dull,  w'^,  the  eye)  has  the  same 
signification  as  amaurosis  (annvpSco,  to  render  obscure),  the 
former  meaning  dull  vision,  the  latter  obscure.  These 


*  Eoyal  London  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  120. 
t  Medico-Cbirurgical  Transactions,  vol.  xlv. 
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synonymous  terms  "nave  created  great  confnsion,  as  they 
have  not  only  been  aiiplied  indifferently,  but  lately  tliey 
have  been  used  in  comljination  ;  thus,  a  form  of  blindness 
has  been  described  under  the  title  of  "  Amaurotic  Ambly- 
opia." It  would  be  well  to  restrict  the  name  Amblyopia 
to  those  impairments  of  sight  which  are  apj^arently  due 
to  imperfect  percej^tion  from  defective  innervation,  or  to 
a  loss  of  the  nervo\is  sensibility  of  one  eye  from  disuse. 
In  this  sense  the  word  has  been  applied  by  many  to 
denote  the  dull  sight  which  is  so  frequently  found  in  one 
eye  in  cases  of  strabismus,  where  no  structural  change 
can  be  detected  by  the  ophthalmoscope  to  account  for  the 
loss  of  power.  The  term  amblyopia  may  be  also  rightly 
used  to  designate  the  dimmed  vision  brought  on  either  by 
the  retina  being  over-wrought,  or  by  its  being  rendered 
dull  and  unimjDressible  from  drink  and  debauchery. 

Nyctalopia — NigM-Blindness  (6  t?]?  i/v/crdr  akahs — Galen) 
— is  a  defect  of  sight  varying  in  degree  from  dimness  to 
almost  complete  darkness  after  the  sun  has  gone  down. 
It  is  most  frequently  met  with  amongst  sailors,  soldiers, 
and  others  who  have  been  much  in  the  Tropics.  It  is  due 
to  a  blunted  sensibility  of  the  retina,  which  fails  to  appre- 
ciate fully  the  impressions  which  are  pi-oduced  by  a  dim 
light.  Night-blindness  is  frequently  met  with  in  retinal 
affections,  and  especially  in  retinitis  pigmentosa ;  but  the 
nyctalopia  to  which  I  now  refer  is  a  functional  disease, 
and  quite  independent  of  any  structural  change. 

Causes. — Although  the  constant  exposure  to  strong 
glare  exercises  a  certain  influence  in  i^roducing  night- 
blindness,  yet  the  predisposition  to  it  is  given  by  an 
impaired  and  debilitated  state  of  health.  In  this  opinion 
all  who  have  had  much  experience  of  this  affection  seem 
to  be  agreed.  During  the  Crimean  War  nyctalopia 
was  frequent  both  amongst  the  soldiers  and  sailors,  and 
the  evidence  of  the  medical  officers  coincided  in  attri- 
buting it  to  either  scurvy  or  debility  from  exposure  and 
privation.*  In  a  Paper  by  Dr.  Alexander  Brysou,  "  On 
Night-Blinduess  in  Connection  with  Scurvy,"t  he  says 
that  "  it  most  unquestionably  occurs  much  more  fre- 
quently in  scui-vy  than  is  generally  supposed;  but  in 
consequence  of  the  simultaneous  existence  of  some  niore 
serious  symptoms  of  a  less  ambiguous  character,  it  fre- 


*  Royal  London  Ophthalmic  Hospital  Eeporls,  vol.  ii.  p.  35. 
t  Ibid.,  p.  40. 
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qucntly  passes  unnoticed."  He  then  adduces  some 
forcible  examples  of  nyctalopia  occurring  with  scurvy 
amongst  ships'  crews,  all  of  which  were  successfully 
treated  by  giving  the  eyes  rest,  and  curing  the  scorbutic 
symptoms  hj  a  proper  diet  of  fresh  meat  and  vegetables  ; 
and  he  concludes  by  expressing  his  opinion  that  the 
disease  is  "  entirely  dependent  on  an  improper  or  erro- 
neous diet." 

Nyctalopia  has  also  been  attiibuted  to  agiie,  or  to 
some  other  form  of  marsh  fever.  My  own  experience, 
however,  of  the  disease  is,  that  it  is  peculiarly  liable  to 
attack  patients  whose  eyes  have  been  long  subjected  to 
excessive  glare,  and  whose  constitutions  have  been  debili- 
tated either  from  scurvy,  ague,  or  from  a  diet  deficient 
both  in  C[uantity  and  in  quality. 

Exavhinedivith  the  OplitlialmoscoiJe  no  change  can  be 
detected  in  the  choroid,  retina,  nor  optic  nerve,  to  account 
for  the  impairment  of  function. 

Treatment. — If  there  is  any  evidence  of  scurvy  an 
anti-scorbutic  diet  should  be  jDrescribed,  with  two  or  three 
oranges,  or  the  jixice  of  one  or  two  lemons  daily.  The 
citrate  of  potash,  gr.  20,  may  be  also  given  in  water  twice 
or  three  times  a  day,  and  if  there  is  antemia,  the  citrate 
of  ammonia  and  iron  combined  with  citi-ic  acid  (F.  80) 
may  be  ordered. 

If  ague  or  remittent  fever  can  be  traced  as  a  possible 
cause  of  the  disease,  quinine  should  be  freely  given,  and 
continued  for  at  least  six  or  eight  weeeks.  The  eyes 
should  be  rested,  and  all  exposure  to  glare  or  strong  light 
avoided.  I  have  tried  keeping  the  patient  in  absolute 
darkness  for  a  week  at  a  time ;  but  the  relief  was  not 
sufficient  to  compensate  for  so  long  an  exclusion  from 
light.  Blisters  to  the  temples  and  behind  the  ears  are 
perfectly  useless  ;  they  only  serve  to  irritate  the  patient, 
and  do  no  good. 

Snow-Blind>'ess  is  a  temporary  loss  of  sight  from  the 
dazzling  caused  by  brilliant  whiteness.  A  similar  con- 
dition is  produced  by  the  excessive  glare  of  artificial 
light.  I  have  had  patients  from  the  light-ships  around 
the  coast  who  have  complained  that,  after  ti-imming  the 
lamps  at  night,  they  have  been  for  some  minutes  abso- 
lutely blinded,  and  that  they  have  not  completely  re- 
covered from  the  paralysing  effects  of  the  intense  glare 
for  some  hours. 
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Tlba  treatment  cousists  in  wearing  dark  neutral-tint 
glasses  to  diminish  the  intensity  of  the  light. 

Colour-Blindness  —  Chromo-pseudnjisis  —  Dichroniic 
J.  Vision — is  a  defect  of  sight  by  which  the  power  of 
appi-eciating  certain  colours  is  either  diminished  or  lost. 
The  importance  of  detecting  colour-blindness  in  railway 
employes,  signal-men,  and  sailors  emj^loyed  in  look-out 
duty  is  now  recognised,  and  no  doubt  many  future 
dangers  may  be  averted  by  using  only  those  who  have 
good  colour-sight. 

Colour-blindness  is  more  frequent  in  males  than 
in  females. 

Professor  Bonders  of  Utrecht  found  amongst  2300 
railroad  employes  that  152,  or  6'(jU  per  cent.,  were  colour- 
blind. 

Professor  Holmgren  of  Sweden  found  amongst  32165 
males  that  1019,  or  3-25  per  cent.,  were  colour-blind. 

Dr.  Cohn  found  amongst  2429  school-boys  of  Breslau, 
95,  or  4  per  cent,  colour-blind. 

Dr.  Magnus  found  amongst  3273  school-boys  of 
Breslau  3'5  per  cent,  colour-blind. 

Dr.  Joy  Jeffries  of  Boston  found  amongst  10,387  that 
431,  or  4"149  per  cent.,  were  colour-blind. 

The  testimony  of  all  who  have  worked  at  the  subject 
is  unanimous  that  colour-blindness  is  very  infrequent 
amongst  females. 

Professor  Holmgren  of  Sweden,  out  of  3244  school- 
girls found  only  9,  or  '27  per  cent.,  and  out  of  1826 
factory-girls  only  3,  or  "16  per  cent.,  of  colour-blindness. 

Dr.  Magnus  of  Breslau,  out  of  2216  giids  only  1,  or  -04 
per  cent.,  of  colour-blindness. 

Dr.  Joy  Jeffries  of  Boston,  out  of  7942  girls,  found  only 
4,  or  -052  per  cent.,  colour-blind. 

The  late  Professor  Clerk  Maxwell,  Dr.  Thomas  Young, 
and  others  have  shown  that  for  the  normal  eye  there  are 
three,  and  only  three,  elements  of  colour,  and  that  in  the 
colour-blind  one  of  these  is  absent.  These  colour  percep- 
tions are  generally  considered  to  be  red,  green,  and  violet 
(blue,  according  to  Ma.well).  The  other  colours  with 
which  we  are  familiar  are  produced  by  combmations  m 
varying  proportions  of  two  or  more  of  the  three  ele- 
mentary colours.  If  one  of  the  elementary  perceptions 
be  wanting,  the  patient  will  be  colour-bhnd  so  far  as  that 
particular  colour  is  concerned,  and  in  looking  at  a  com- 
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pouud  colour  he  will  fail  to  see  in  it  the  special  colour  for 
wliich  he  has  uo  perception. 

Professor  Pole,  who  was  red  blind,  in  narrating  his  own 
experiences  of  his  own  sight,  says  :  "A  soldier's  red  coat 
or  a  stick  of  red  sealing-wax  conveys  to  me  a  very  positive 
Sensation  of  colour,  by  which  I  am  able  to  identify,  in  a 
great  number  of  instances,  bodies  of  this  hue.  If,  there- 
tore,  the  investigation  of  my  experience  ended  here,  there 
would  be  no  reason  to  consider  me  blind  to  red.  But 
when  I  examine  more  closely  what  I  do  see,  I  am  obliged 
to  come  to  the  conclusion  that  the  sensation  I  perceive  is 
not  one  that  I  can  identify  separately,  but  is  simply  a 
modification  of  oue  of  my  other  sensations.  It  is,  in  fact, 
a  yellow  shaded  with  black  or  grey,  a  darkened  yellow, 
or  what  I  may  call  yellow-brown.  I  find  that  all  the 
most  common  hues  of  red  correspond  to  this  description ; 
and  in  proportion  as  they  are  more  scarlet  or  more 
tending  towai-ds  orange,  the  yellow  I  see  is  more 
vivid.  The  explanation  I  suppose  is,  that  none  of  such 
reds  are  pure — they  are  combinations  of  red  with  yellow ; 
so  that  I  see  the  yellow  element  of  the  combination,  while 
the  true  red  element  of  the  combination  is  invisible  to  me 
as  a  colour,  and  acts  only  as  a  darkening  shade." 

Colour-blindness  may  be  divided  into  three  classes  : — 

1.  When  there  is  a  deficiency  in  the  power  of  percep- 
tion of  all  coloiirs.  The  bright  and  full  colours  may  be 
recognised,  but  the  gradation  of  shades  are  not  Sippre- 
ciated.  This  may  arise  from  want  of  education  in  colours, 
or  it  may  be  due  to  an  inability  of  the  eye  to  perceive 
shades  of  colour  as  the  ear  may  be  incapable  of  distin- 
guishing gradations  of  sound.  In  such  cases  training  the 
eyes  with  sorting  and  matching  coloured  worsteds  may  do 
good,  but  it  is  vei-y  doubtful. 

The  inability  to  distinguish  shades  of  colour  may  be 
congenital,  but  it  may  also  be  induced  from  over-use,  or 
the  constant  strain  of  the  eyes  in  looking  at  colours.  I 
had  a  patient  under  my  care  at  the  hospital  who  had 
been  engaged  for  many  years  in  a  colour  warehouse,  and 
whose  chief  business  consisted  in  sorting  and  matching 
colours. _  For  this  duty  he  had  acc[uired  a  special 
reputation  amongst  h^^s  fellows.  Gradually,  however, 
his  powers  began  to  fail  him,  and  when  he  applied  to 
the  hospital  for  relief,  he  could  only  distinguish  whole 
colours,  and  had  lost  the  faculty  of  discriminating  shades 

of  tint. 

  Q 
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2.  When  there  is  a  deficiency  in  the  power  of  perception 
of  ]jarticular  colours  as  red  and  green.  In  these  cases  one 
of  three  elementary  colour  perceptions  is  wanting.  The 
patient  possesses  only  dichromic  vision  and  is  colour- 
blind. There  are  three  varieties  of  this  form  of  colour- 
blindness named  according  to  the  perception  which  is 
wanting. 


The  red  blindness  is  by  far  the  most  frequent ;  next 
comes  the  green-blindness  ;  whilst  violet-blindness  is  so 
rare  that  practically  it  may  be  disregarded. 

3.  Achromatic  vision,  or  the  want  of  power  to  recognise 
any  colour,  everything  appearing  as  either  white,  black, 
or  grey. 

This  defect  is  rare,  and  is,  I  believe  generally  produced 
by  disease.  Dr.  J.  J.  Chisholm,  of  Charleston,  S.C. 
(U.S.A.),  has  related  a  case  of  optic  neuritis  in  which 
the  patient's  vision  was  for  a  time  achromatic.  "  The 
restoration  to  chromatic  vision  showed  itself,"  he  says, 
"  in  a  slowly-growing  perception  of  blue  shades.  After 
some  months  the  shades  of  yellow  could  be  perceived. 
Eeds  cannot  yet  be  detected.  All  shades  of  red  appear 
brown."* 

Dr.  Argyll  Eobertson  has  also  published  a  case  of 
spinal  disease,  in  which  myosis  and  colour-blindness 
existed.  The  patient  lost  all  percei^tion  of  colours,  al- 
though previous  to  his  illness  he  used'to  distinguish  them 
readilv-t 

The  best  method  for  examining  for  defects  in  colour- 
sight  is  by  the  use  of  Holmgren's  coloured  wools.  They 
consist  of  a  collection  of  small  skeins  of  coloured  Berlin 
wools,  each  of  which  is  loosely  twisted  up.  In  this 
bundle  is  included  wools  of  red,  orange,  yellow,  yellow- 
green,  pure-green,  blue-green,  blue,  violet,  purple,  pink, 
brown,  grey,  several  shades  of  each  colour,  and  at  least 
five  gradations  of  each,  tint  from  the  deepest  to  the 
ligh  test. 

'These  worsteds  being  placed  in  a  pile  on  the  table,  the 


•  Royal  London  Ophthalmic  Hospital  Reports,  vol.  vi.p.  214._ 
t  Kye  Symptoms  in  Spinal  Disease.    Oliver  and  Boj-d,  Edin- 
burgh. lbG9. 
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esarainer  lays  aside  a  skein  of  the  especial  colour  desired 
for  the  examination.  He  then  requires  the  patient  to 
select  from  the  wools  other  skeins  which  most  closely 
resemble  the  colour  of  the  sami^le  and  to  place  them  by 
its  side.  The  colour-sight  of  the  patient  is  decided  by 
the  manner  in  which  he  performs  this  task. 

Test  1.  Select  as  the  sample  skein  the  palest  (lightest) 
shade  of  very  pure  green,  which  is  neither  a  yellow-green 
nor  a  blue-green  to  the  normal  eye,  but  fairly  intermediate 
between  the  two.  (See  No.  I.  in  Holmgren's  coloured 
plate  facing  the  title-page.) 

If  the  patient  makes  mistakes,  and  matches  the 
sample  with  light  shades  of  grey,  brown,  or  other  light 
dissimilar  colours,  he  is  colour-blind  (1 — 5). 

The  nest  test  is  to  ascertain  the  form  of  colour- 
blindness. 

^  Test  2.  A  red  mauve  skein,*  No.  ITa.,  is  chosen  for  the 
sample.  The  colour  should  be  midway  between  the 
darkest  and  the  lightest  shade.  If  the  patient  matches  it 
with  blue  or  violet,  6,  7,  or  one  of  them,  he  is  red  blind. 

If  he  matches  the  red  mauve  with  green  or  grey,  8,  9, 
or  one  of  them,  he  is  green  blind. 

Test  3  is  a  confirmatory  test  and  specially  useful  in 
examining  the  colour-sight  of  those  emj^loyed  in  reading 
signals.  Select  a  vivid  red  skein,  like  the  red  flag  used 
for  signals  on  railways,  a  bright  yellowish-red,  a  scarlet, 
No.  lib.  The  red-blind  will  match  the  sample  with  a  dark 
green  or  dark  brown,  10,  11,  with  shades  which  to  the 
normal  eye  are  darker  than  the  scarlet.  The  green-blind 
will  select  light  green  or  light  brown,  12, 13,  to  match  the 
scarlet,  shades  which  are  lighter  than  the  sample.i 

To  ASCERTAIN  THE  PeIIFECTION  OF  THE  FlELD  OF  ViSION, 

the  patient  should  be  placed  about  one  and  a  half  feet  in 
front  of  the  surgeon,  and,  having  closed  his  sound  eye 
with  his  hand,  he  should  be  told  to  look  steadily  with  the 
aifected  one  at  the  nose  or  the  eye  of  the  examiner 
Whilst  the  eye  is  thus  fixed,  the  surgeon  should  keep  one 

*  This  colour  is  described  by  Professor  Holmgren  as  purple, 
"purpur  (rosa),"  and  as  containing  in  tolerably  equal  proportions 
the  colours  of  red  and  violet,  wbich  is  Holmgren's  reason  for  clioos- 
ingit  as  a  test.    Holmgren,  "Om  Fargbhndheten,"  p.  141. 

t  In  this  Article  on  colour-blindness,  the  author  specially  con- 
sulted the  writings  of  Professor  Pole,  Professor  Holmgren,  of 
Sweden,  and  Dr.  Joy  Jeffries,  of  Boston,  U.S.A. 
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or  both  of  his  hands  moving  gently  along  the  line  of  the 
circumference  of  an  imaginary  circle  which  about  cor- 
responds with  the  normal  field  of  vision,  carefully  noting 
those  points  at  which  the  patient  says  the  hand  becomes 
either  indistinct  or  lost.  If  the  patient  should  be  unable 
to  distinguish  the  movements  of  the  hand  at  one  and  a 
half  feet,  it  may  be  approximated  to  the  eye,  and  a 
smaller  circle  be  described  ;  the  parts  at  which  the  sight 
is  the  most  defective  or  wanting  being  still  accurately 
observed. 

To  Map  out  the  Field  of  Vision,  the  iDatient  should  be 
directed  to  stand  in  front  of  a  black  diagram  board, 
placed  at  twelve  inches  distance  from  him.  Covering  with 
his  hand  the  eye  which  is  not  under  examination,  he 
should  fix  the  other  on  a  small  white  cross  which  has  been 
drawn  in  the  centre  of  the  board  and  on  a  level  with  his 
eyes.  "Whilst  his  eye  is  thus  fixed  by  steadily  looking  on 
the  cross,  a  small  white  disc  at  the  end  of  a  piece  of  wu-e 
is  to  be  moved  in  difi'erent  directions  over  the  board,  and 
at  whatever  spot  it  is  dearly  seen,  a  +  is  to  be  made; 
when  only  dimly  recognised,  a  — ;  and  when  not  visible, 
an  0.  Each  series  of  symbols  are  now  to  be  connected 
with'  lines,  and  a  map  will  be  thus  drawn,  which  will 
fairly  represent  the  patient's  field  of  vision. 

To  facilitate  the  copying  and  reduction  of  such  a  dia- 
gram the  board  should  be  ruled  in  three  inch  squares, 
when  the  drawing  can  be  easily  transferred  to  properly 

ruled  paper.  .  .  • 

Mr.  Brudenell  Carter  has  invented  an  excellent  peri- 
meter, by  which  the  field  of  vision  can  be  accurately 
measiired  and  afterwards  noted  on  printed  charts  specially 
prepared  for  the  purpose.  The  instrument,  with  the 
charts,  may  be  obtained  of  Mr.  Hawkesley,  300,  Oxford 
Street,  London. 

liXjTJBiES  OF  THE  Optic  Nerve.— The  optic  nerve  may 
be  wounded  behind  the  eye,  without  any  injury  to  its 
external  coats,  by  the  passage  of  foreign  bodies  mto  the 
orbit,  or  by  stabs  into  the  orbit  by  some  sharp-pomted 

instrument.  .   •  i  .   ,i    i      i  • 

Si/mi^foflis.— Sudden  loss  of  sight,  the  loss  being  appre- 
ciated by  the  patient  immediately  on  receiving  the  w-ound. 
More  or  less  dHatation  of  the  pupil,  which  is  uninfluenced 
by  lio-ht,  and  no  apparent  injury  to  the  eye  to  account 
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for  the  siuldeu  deprivation  of  sight.  Examined  with  the 
ophthahnoscope,  there  is  at  lirst  no  appreciable  change 
in  the  appearance  of  the  optic  disc,  excejDt  perhaps  it  may 
appear  slightly  more  pink  than  the  nerve  in  the  other 
eye,  but  this  increased  vascnlarity  is  very  soon  followed 
by  pallor,  and  ultimately  the  disc  becomes  quite  white, 
with  the  arteries  small,  and  jDresents  all  the  usual  appear- 
ances of  white  atrophy  (page  206). 

The  following  case,  illustrative  of  this  rather  rare  acci- 
dent, was  under  my  care  : — 

A  young  man,  aged  twenty-seven,  was  engaged  in  a  street 
fight,  when  his  opponent  struck  at  his  head  with  a  clasp-knife. 
'I  he  bh^de  penetrated  the  rim  of  the  wide-awake  hat  he  was 
wearing,  passed  througli  tlie  upper  eyelid,  close  to  the  upper  edge 
(jf  the  orbit,  and  onwartls  to  the  optic  nerve,  which  it  wounded, 
ljut  without  touching  the  globe.  The  man  decLired  that  he  was 
instantly  blinded.  lie  was  positive  that  he  conld  see  well  with 
the  eye  before  he  i-eceived  the  wound,  and  on  being  struck  was 
immediately  aware  of  the  loss  of  sight. 

On  admission,  the  pupil  was  slightly  dilated  and  uninfluenced 
by  light.  The  globe  was  uninjured,  but  on  the  upper  eyelid  there 
was  a  recent  scar  indicating  the  site  at  which  the  k'uile  pene- 
trated the  orbit,  and  this  scar  corresponded  to  the  cut  in  the  rim 
of  the  hat  through  which  the  knife  first  passed.  'I'he  eye  was 
quite  blind ;  it  had  not  even  perception  of  ophthalmosco|)ic 
light.  Examined  with  the  ophthalmoscope,  the  optic  uei-ve  pre- 
sented the  appearance  of  commencing  atrojahy.  The  optic  disc 
was  whiter  than  that  of  the  other  eye,  and  the  arteries  were 
small  and  thready.    The  humours  of  the  eye  were  perfectly  clear. 

The  man  has  since  been  several  times  at  the  hospital,  and 
when  last  seen,  about  tln-ee  months  after  the  accident,  the' optic 

.  disc  had  assumed  the  milky  white  and  flattened  appearance  of 

■  confirmed  atrophy.  * 

Treatment — ISTo  applications  nor  medicines  will  restore 

•  the  wounded  optic  nerve.  The  sight  which  is  lost  is  irre- 
:parab]y  gone;  but  attention  must  be  directed  to  the 

•  wound,  and  if  a  foreign  body  be  detected  in  the  orbit,  it 
:  should  be  removed.  See  Article,  "  Foreign  Bodies  in  the 
'  Orbit." 

THE  OPHTHALMOSCOPE. 
Ophthalmoscopes  may  be  divided  into  two  classes,  the 
1  portable  and  the  fixed.    There  are  a  great  variety  of 
1  portable  or  hand  ophthalmoscopes,  for  each  of  which  the 
I  inventor  claims  certain  advantages.    The  following  are  a 
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few  of  the  many  excellent  instniments  now  iu 
wae : — Couper's,  Oldham's,  Purves's,  De  Wecker's,  and 
Landolt's. 

Couper's  Ophthalmoscope 
(Pig.  50). — Mr.  Couper  claims 
for  his  instrument  the  following 
'  \  advantages  : — 
?•     1.   One   mirror    and  disc 
li  serve  all  purposes.  The  bracket 
jl  with  the  mirror  shifts  to  either 
side,  according  as  a  direct  ex- 
i-'    amination  of  the  right  or  left 
eye  is  intended. 

2.  The  mirror  can  be  tilted 
independently  of  the  disc 
(during  direct  examination), 
so  that  light  is  reflected  into 
the  patient's  eye  while  the 
observer  looks  in  the  principal 
axis  of  the  lens.  A  more  de- 
fined image  is  thus  gained, 
and  astigmatism,  through  ob- 
lique position  of  the  lens, 
avoided. 

3.  The  aperture  of  the  mir- 
ror is  conical,  the  wide^'  end  of  the  cone  being  back- 
wards. The  actual  sight-hole  is  thus  knife-edged,  and 
is  consequently  free  from  the  luminous  reflections  which 
are  so  detrimental  to  definition,  and  which  are  present 
when  the  bore  forms  a  short  canal  with  sides  equal  in 
length  to  the  thickness  of  the  glass. 

Oldham's  Ophthalmoscope  (Fig.  51).— This  instrument, 
which  was  designed  by  Mr.  Charles  Oldham,  of  Brighton, 
consists  of  a  mirror  of  the  size  of  a  penny-piece,  a  re- 
volving disc,  which  is  fastened  to  the  back  of  the  mirror, 
containing  seven  lenses  of  different  focal  leagths,  and  a 
short  ivory  handle  between  two  and  three  inches  in 
length,  which  is  attached  by  means  of  a  screw  to  the 
mirror  and  is  removable  at  will.  The  lenses  are  seven  in 
number— viz.,  convex  30,  20,  and  10,  and  concave  30,  20, 
10,  and  5  Paris  inches  in  focal  length.  The  disc  in  which 
they  are  set  revolves  at  the  back  of  the  mirror  in  such  a 
way  that  as  each  glass  comes  opposite  the  sight-hole  it 
receives  a  slight  check  from  a  ratchet  which  springs  from 
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(he  handle.  A  plain  hole  is  provided  for  the  "  indirect 
examination"  when  the  glasses  arc  not  m  use  _ 

For  carefully  e.stimating  the  state  of  refraction  of  the 
eye,  Mr.  Charles  Oldham  has  had  made  an 
ophthalmnscope  similar  to  the   above,  i-'io- 
but  provided  with  three  discs,  each  con-  — 
taiiiing  nine  lenses,  from  convex  and  con- 
cave 36  up  to  convex  and  concave  3  Pans 
inches  in  focal  length. 


Fixed  OpuxnALMOSCorES  are  too  large 
and  heavy  to  be  of  much  service^  except 
for  demonstration,  or  for  artistic  pur- 
poses. When  once  adjusted  to  the 
patient's  eye  a  number  of  students  can 
look  through  the  instrument  in  succes- 
sion; or  a  sketch  of  the  fundus  can 
be  readily  taken,  as  the  eye  is  kept 
■under  observation  whilst  both  hands  of 
the  surgeon  are  free  for  drawing.  The  best  of  the  fixed 
ophthafmoscopes  is  Brudenell  Carter's,  made  by  Mr. 
Hawksley,  of  300,  Oxford  Street. 

How  TO  WORK  WITH  THE  OpiiTHiLMoscoi'E. — To  Com- 
pletely explore  the  whole  fundus  of  the  eye,  and  to  ascer- 
tain the  state  of  the  lens  and  the  vitreous,  the  pupil 
should  be  widely  dilated  with  atropine  ;  but  where  the 
desired  information  can  be  obtained  without  such  a 
thorough  investigation,  it  will  be  unnecessary  and 
undesirable  to  submit  the  patient  to  this  annoyance. 
The  examination  must  be  conducted  in  a  darkened  room, 
and  with  a  lamp  provided  with  a  bright  steady  flame. 
The  most  convenient  light  is  a  small  gas  lamp  at  the  end 
of  a  movable  arm,  which  can  be  turned  in  all  directions 
and  raised  or  lowered  as  may  be  required.  The  burner 
should  be  a  porcelain  argand,  protected  with  a  piece  of 
wire  gauze  below  to  regulate  the  draught.  The  chimney 
should  be  a  tube  of  plain  white  glass,  of  a  uniform 
diameter  throughout  its  length.  When  gas  cannot  be 
obtained,  a  moderator  or  a  reading  lamp  without  the 
shade  will  answer  almost  as  well.  With  all  ophthalmo- 
scopes, except  the  binocular,  it  will  be  found  most  con- 
venient to  place  the  lamp  on  the  left-hand  side  of  the 
patient,  and  with  the  flame  on  a  level  with,  and  a  little 
behind  the  eyes  to  be  examined. 


226 


THE  OPHTHALMOSCOPE. 


To  use  a  monocular  hand  opbtlialmoscojje,  the  observer 
sits  or  stands  iu  front  of  the  patient,  so  that  his  eyes  are 
a  little  above  the  level  of  those  under  examination,  and 
at  about  eighteen  or  twenty  inches  distance  from  them. 


Fio.  62. 


He  then  with  one  hand  holds  the  ophthalmoscopic  min-or 
close  to  his  own  eye,  and  at  such  an  angle  that  he  catches 
upon  its  polished  surface  the  rays  of  light  from  the  larnp, 
and  reflects  them  into  the  eye  of  the  patient.  Looking 
through  the  sight-hole  of  the  mirror  into  the  eye  thus 
illumined,  he  proceeds  to  make  either  an  indirect  or  a 
direct  examination  of  its  ftindus. 

For  the  indirect  method  he  holds  in  his  other  hand,  be- 
tween his  forefinger  and  thumb,  an  object-glass  of  two  or 
two  and  a  half  inch  focus  in  front  of  tlie  patienfs  eye,  and 
at  from  one  and  a  half  to  two  inches  distance  fi-om  it, 
steadying  the  lens  by  resting  his  fingers  on  the  forehead, 
as  represented  in  the  woodcut  (Fig.  52).  By  moving 
his  own  head  a  little  backwards  or  forwards  as  may  be 
required,  he  soon  succeeds  in  bringing  into  view  a  clearly- 
marked  inverted  aerial  image  of  the  fundus  of  the  eye  he 
is  examining.  . 

The  size  of  the  inverted  image  may  be  increased  by 
placing  an  ocular  convex  lens  of  about  ten  inch  focus 
behind  the  sight-hole  of  the  mirror,  and  usina;  at  the 
same  time  an  object-glass  of  three  inch  focus.    With  this 
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combination  it  will  be  necessary  to  approach  the  head 
nearer  to  the  patient's  eye.  In  order  to  obtain  a  view  of 
the  various  parts  of  the  fundus  in  succession,  it  is  requisite 
to  direct  the  patient  to  turn  his  eye  in  different  directions, 
and  for  this  jjurpose  it  is  convenient  to  have  fixed  objects 
to  which  to  call  his  attention.  To  see  the  optic  nerve, 
the  patient  should  be  told  to  look  at  the  tip  of  the 
observer's  ear  most  distant  from  him ;  thus,  if  the  right 
eye  is  under  examination  he  should  look  at  the  right  ear 
of  the  surgeon.  By  this  means  the  globe  is  slightly  in- 
verted, and  the  optic  papilla  is  brought  under  observation. 

To  examine  the  yellow  spot,  the  patient  should  be 
directed  to  look  straight  before  him  at  the  eye  of  the 
surgeon,  or  through  the  sight-hole  of  the  mirror. 

For  the  direct  method,  or  the  examination  of  the  erect 


Fig.  53. 


image  no  object-glass,  is  required.  The  right  eye  of  the 
patient  should  be  examined  with  the  the  right  eye  of  the 
observer,  and  the  left  eye  with  his  left  eye.    The  light 

Q  2 
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should  be  arranged  on  the  side  of  the  eye  to  he  examined. 
If  the  right  eye  he  the  one  under  examination  the 
observer  should  sit  on  the  side  of  the  jjatient  so  that  his 
right  eye  corresponds  with  the  patient's  right.  The 
patient's  head  shoiild  he  inclined  towards  his  own  right 
shoulder,  whilst  the  observer  bends  his  head  sideways 
towards  that  of  the  patient.  In  this  manner  the 
observer  can  approximate  his  eye  with  the  ophthalmoscopic 
mirror  very  closely  towards  the  patient's  eye.  Their  eyes 
may  almost  meet,  but  their  faces  do  not  touch. 

LATERAL  OR  Focal  Illumination  of  the  eye  is  an  ex- 
tremely useful  means  for  examining  the  surface  of  the 
cornea  or  the  iris,  and  for  ascertaining  the  state  of  the 
lens  in  cases  of  suspected  cataract.  The  pupil  having 
been  first  widely  dilated  with  atropine,  the  patient  is 
seated  on  a  chair,  and  the  lamp  is  so  placed  that  its  flame 
is  on  a  level  with,  and  a  little  in  front  of  his  eye,  and  at 
about  two  feet  distance  from  it.  A  biconvex  lens  of  two 
or  two  and  a  half  inch  focus  is  then  held  so  as  to  con- 
centrate a  cone  of  light  upon  the  eye,  when  by  a  slight 
movement  of  the  glass  in  diJierent  directions  each  part  of 
the  structure  under  examination  is  in  turn  illumined 
until  the  whole  of  it  has  been  satisfactorily  explored. 
A  second  lens  may  be  held  in  fi-ont  of  the  eye,  to  be  used 
as  a  magnifier  if  required. 

For  a  detailed  account  of  the  theory  and  use  of  the 
ophthalmoscope  I  must  refer  the  reader  to  the  excellent 
treatises  by  Messrs.  Hulke  and  Henry  Wilson,  and  to  Mr. 
Carter's  translation  of  Zander's  work,  with  notes  and  ad- 
ditions by  the  translator. 


CHAPTER  VI. 

ANOMALIES  OF   KEFRACTION    AND  DISEASES  OF 
ACCOMMODATION. 

Anomalies  of  Eefraction  and  Diseases  of  Accom- 
modation.—The  power  which  the  eye  possesses  of  bring- 
ing to  a  focus  on  the  retina  rays  of  different  directions,  is 
termed  accommodation.  By  tlais  power  the  eye  is  able  to 
distinguish  clearly  objects  at  various  distances.  The  fact 
that  we  are  unable  to  see  distinctly  at  the  same  moment 
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near  and  distant  objects  is  conclusive  evidence  that  tliere 
must  be  a  focussing  power  within  the  eye.  Accommoda- 
tion is  a  muscular,  although  an  unconscious  efibrt,  and 
must  not  be  confounded  with  refraction,  which  is  a  faculty 
possessed  by  all  eyes  of  bringing  certain  rays  to  a  focus  on 
the  retina  ivithout  any  accommodative  effort,  and  is  de- 
pendent on  the  shape  of  the  globe  and  on  the  media 
within  it.  The  experiments  of  Helmholtz  with  his  oidIi- 
thalmometer  proved  conclusively  that  during  accommo- 
dation for  near  objects  the  lens,  and  esiDCcially  its  anterior 
surface,  is  rendered  more  convex,  and  approaches  the 
cornea ;  and  that  the  pujDil  contracts  and  advances  whilst 
the  perijjhery  of  the  iris-  recedes.  The  agent  through 
which  the  change  in  the  lens  is  effected  is  the  ciliary 
muscle,  but  the  mechanism  by  which  this  is  accomplished 
has  not  yet  been  satisfactorily  demonstrated.  The  con- 
traction of  the  pupil  during  accommodation  Bonders  con- 
siders as  jjrobably  only  an  associated  movement.  That 
the  iris  has  no  share  in  the  process  of  accommodation  was 
proved  in  a  case  under  the  care  of  Von  Graefe,*  where  he 
removed  the  whole  of  the  iris,  and  afterwards  ascertained 
by  a  careful  examination  that  the  eye  still  possessed  a 
range  of  accommodation  which  corresponded  to  the  age 
of  the  jDatient. 

In  a  normal  eye  distant  objects  are  seen  without  any 
effort  of  the  accommodative  power ;  it  is  only  for  near 
objects  that  there  is  active  accommodation.  This  is  proved 
by  mydriatics — drugs  which  dilate  the  pupil  and  paralyse 
the  accommodation.  If  we  drop  into  the  eye  one  or  two 
drops  of  a  solution  of  atropias  sulphat.  gr.  4  ad  aquae  5  1, 
we  not  only  dilate  the  pupil,  but  in  about  forty  minutes 
we  paralyse  the  accommodative  power,  that  is,  we  relax  it 
to  its  utmost.  We  then  find  that  the  patient  is  unable 
to  define  clearly  near  objects,  but  distant  vision  is  unim- 
p  aired. 

The  nearest  point  of  distinct  vision  for  small  type  No.  I. 
is  called  the  pun-ctum  proximum  or  near  point,  and  is  ex- 
pressed by  the  letter  p. 

The  furthest  point  of  distinct  vision  for  the  same 
type  is  called  the  punctum  remotum  or  far  point,  and 
is  expressed  by  the  letter  r. 

The  distance  between  the  near  and  the  far  points  is 
termed  the  range  or  the  amplitude  of  accommodation. 


*  Archiv  fur  Opbtlmlmologie,  vii.  2. 
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In  the  emmetropic  eye  of  a  cliild  the  near  point  lies  at 
from  85  to  4  inches  from  the  eye,  and  this  recedeis  as  age 
advances.    The  far  point  lies  at  infinite  distance. 

An  eye  is  said  to  be  normally  constructed  or  emmetropic 
when  it  is  able  by  virtue  of  its  own  refractive  power,  and 
without  any  effort  of  the  accommodation,  to  unite  to  a 
focus  on  the  retina  parallel  or  distant  rays. 

There  are  two  ways  in  which  the  refraction  may  differ 
from  that  of  the  emmetropic  eye.  The  axis  of  vision 
may  be  too  long,  so  that  parallel  rays  are  brought  to  a 
focus  in  front  of  the  retina,  as  in  myopia;  or  the  axis 
of  vision  may  be  too  shoi-t,  as  in  hypermefropia,  where 
parallel  rays  are  ignited  behind  the  retina.  We  have  now 
to  consider  in  succession  the  following  conditions  of  the 
eye  and  the  treatment  which  is  suited  to  each. : — 

Myopia,  Astigmatism, 
Hypermefropia,  Presbyopia. 

The  three  first-named  are  anomalies  of  refraction,  as 
the  impairment  of  sight  they  produce  may  be  altogether 
independent  of  any  faulty  state  of  the  accommodation. 
Presbyopia,  however,  must  be  regarded  as  a  normal  state 
occurring  in  an  emmetropic  eye  as  a  natural  result  of  in- 
creasing years,  and  without  any  necessary  defect  of  its 
power  of  refraction. 

MYOPIA. 

Myopia,  or  Short  Sight,  is  usually  dependent  on  a  too 
great  length  in  the  antero-posterior  diameter  of  the  globe, 
so  that  the  rays  of  light  coming  from  a  distance  are 
brought  to  a  focus  in  front  of  the  retina,  upon  wliich  circles 
of  diffusion  are  formed  in  the  place  of  a  clearly- defined 
image,  and  the  object,  therefore,  appears  confused  and 
indistinct.  Myopia  may,  however,  be  due  to  a  too  great 
refractive  power  in  the  eye,  without  any  abnormal  increase 
in  the  length  of  the  globe,  as  in  those  exceptional  cases 
of  spasm  of  the  ciliary  muscle  in  which  an  undue  rotundity 
is  given  to  the  lens.  Nearly  all  the  cases  of  myopia  are 
dependent  on  the  first-mentioned  cause,  and  the  ex- 
tension of  the  antero-posterior  diameter  of  the  globe  will 
be  found  to  arise  from  a  prolongation  of  the  posterior 
hialf  of  the  eye.  It  is  seldom  that  there  is  any  change  in 
the  diameter  in  the  anterior  or  corneal  half.  This  in- 
crease in  the  lengih  of  the  globe  is  usually  accompanied 
by  a  thinning  of  the  sclerotic,  and  a  partial  atrophy  of 
the  choroid,  and  is  recognised  by  the  names  Posterior 
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sta2Jhyhvin,or8clerotico-clioroidilhposte)-ior.  It  is  usually 
found  in  all  cases  of  severe  myopia.  Graefe  says  that  it 
is  always  present  when  the  myopia  exceeds  i,  that  is, 
when  a  sti-onger  concave  orlass  than  one  of  five-inch  nega- 
tive focus  is  required  to  correct  it ;  but  a  posterior  sta- 
]-ihyloma  will  be  often  seen  in  myopia  as  low  as  or  -jV;. 
The  staphyloma  may  be  a  uniform  prolongation  of  the 
posterior  coats  of  the  eye,  but  it  is  generally  a  more  or 
less  marked  ovoid  bulging  between  the  yellow  spot  and 
the  outer  margin  of  the  optic  disc.  The  great  length  of 
a  highly  myopic  eye  may  be  usually  seen  by  drawing  the 
outer  canthus  away  from  the  globe  with  one  finger,  whilst 
the  patient  is  made  to  look  as  much  inwards  as  possible 
by  directing  his  attention  to  an  object  on  the  other  side 
of  his  nose. 

Myopic  patients  can  usually  see  clearly  near  objects, 
but  they  are  unable  to  make  out  those  at  a  distance,  and 
in  endeavouring  to  do  so  they  instinctively  partially  close 
the  eyelids,  to  diminish  the  palpebral  aperture.  In  this 
manner  they  cut  ofi'  mnny  of  the  peripheral  rays  which 
emanate  from  the  object  they  are  looking  at,  and  by  thus 
limiting  the  circles  of  diffusion  they  obtain  a  more  sharply- 
defined  image. 

Myoi)ia  may  be  li.ereditary,  congenital,  or  acquired.  It 
is  generally  hereditary,  but  not  c.on{/e7iital,  in  that  it  does 
not  usually  manifest  itself  until  after  eight  or  nine  years 
of  age.  Myopia  will  be  often  found  to  have  existed  in 
families  for  many  past  generations.  A  cqu  irecl  myopia  is 
occasionally  seen  in  watchmakers,  steel-.plate  engravers, 
and  others,  who  for  many  years  have  been  in  the  habit  of 
applying  their  eyes  for  several  hours  daily  to  fine  work, 
or  to  literary  pursuits.  Like  all  other  bodily  defects, 
when  once  acquired  it  may  be  transmitted,  and  so  be- 
come hereditary.  No  doubt  to  insure  this  result,  it  is 
necessary  that  the  eye  should  have  been  specially  used 
throughout  several  generations.  Myopia  may  be  thus 
regarded  as  one  of  the  evils  of  civilisation  and  high  mental 
culture.  The  great  demandg  which  scientific  and  manu- 
facturing pursuits  make  on  the  eyes  cause  them  to  gra- 
dually attain  through  successive  ages  an  increased  growth 
and  development.  Up  to  a  cei'tain  point  this  is  produc- 
tive of  improved  vision — of  sight  which  is  good  for  both 
near  and  distant  'objects  ;  but  beyond  a  fixed  limit  the 
eyes  become  too  large,  and  myopia  is  the  result 
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direct  exaniinatiou,  that  is,  by  aiJ  of  the  mirror  without 
the  use  of  the  object  lens,  an  invarted  image  of  the  fundus 
maybe  seen  at  some  inches  from  the  eye  ;  thus,  if  the 
observer  move  his  head  in  one  direction,  the  retinal 
vessels  will  appear  to  travel  in  the  other.  The  reverse  of 
this  occurs  in  the  direct  examination  of  hypermetropic 
eyes,  when  the  parts  of  the  fundus  wiU  seem  to  move 
with  the  head,  proving  that  the  image  is  erect. 

To  obtain  an  erect  image  of  the  fundus  of  a  myopic  eye, 
a  concave  lens  should  be  placed  behind  the  sight-hole  of 
the  mirror.  The  strength  of  the  concave  lens  through 
which  the  observer  can  see  clearly  the  details  of  the 
fundus  of  the  eye  will  give  an  approximate  measure  of 
the  myopia  of  the  patient ;  thus,  beginning  with  30" 
concave  lens,  and  trying  in  succession  a  series  of  glasses 
of  higher  powers,  the  lens  which  shows  most  distinctly  the 
retinal  vessels  will  indicate  nearly  the  actual  degree  of 
mvopia. 

By  an  indirect  ophthalmoscopic  examination,  tha.t  is,  by 
the  aid  of  both  the  mirror  and  object  lens,  the  optic  nerve 
and  vessels  appear  rather  smaller  and  brighter  than  m  an 
emmetropic  eye.  In  most  myopic  eyes  evidence  of  a 
posterior  staphyloma  is  seen  in  a  small  white  band  or 
crescent  generally  on  the  apparent  inner  side  of  the  optic 
nerve.  This  is  known  as  the  myopic  arc  or  crescent.  It 
is  caused  by  the  prolongation  backwards  of  the  sclerotic, 
and  consequent  stretching  of  that  portion  of  the  choroid 
which  corresponds  to  the  staphyloma.  This  extension  of 
the  choroid  induces  atrophy  and  thinning  of  its  texture, 
so  as  to  render  transparent  that  part  of  it  which  is  adja- 
cent to  the  optic  nerve,  and  upon  which  the  greatest  pull 
is  exerted,  and  thus  to  allow  the  white  shining  surface  of 
the  subjacent  sclerotic  to  gleam  through.  Occasionally 
the  choroid  is  completely  detached  around  a  portion  of 
the  margin  of  the  optic  nerve.  The  width  of  the  arc  is 
usually  proportioned  to  the  degree  of  the  myopia,  and  m 
severe  cases  it  will  sometimes  extend  entirely  round  the 
optic  disc,  or  instead  of  a  crescent  there  will  be  a  large 
white  irregular  patch,  over  which  the  retinal  vessels  vnll 
be  seen  coursing.  (See  Article  Sclebotico-Cuoroiditis 
PosTERiOK,  page  188).  . 

Treatment  of  Myopia —In  examining  a  myopic  eye  tlie 
points  to  be  decided  are  : — 

1.  The  degree  of  myopia  and  the  range  of  accommoda- 
tion. 
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•2.  Whether  the  myopia  is  stationary  or  progressive. 

;!.  Whether  it  is  simple  or  complicated. 

] .  The  Be.qrev  of  Mijopia  and  liange  of  Accommodation* 
—Note  at  what  distance  from  the  eye  the  patient  can  read 
No.  1.  This  is  his  far  point.  If  it  be  at  6,  8,  or  10 
inches,  the  myopia  is  termed  i  or  ^l,  as  with  a  concave 
lens  of  6",  8'',  or  10"  focus,  he  onght  theoretically  to  be 
able  to  see  clearly  distant  objects  ;  practically,  however, 
he  will  require  glasses  of  a  lower  focal  power. 

Nest  determine  his  near  point,  and  this  is  done  by 
ascertaining  how  close  to  the  eye  he  can  read  the  same 
type  ;  the  space  between  the  near  and  far  points  will 
indicate  the  range  of  the  accommodation.  Having  pro- 
ceeded so  far,  find  out  by  trial  with  successive  glasses  the 
weakest  concave  lens  with  which  the  patient  can  see 
No.  XX.  at  20  feet.  If  no  glass  will  bring  his  sight  up  to 
this  standard,  his  acnteness  of  vision  is  impaired,  and 
this  defect  is  dneto  some  other  cause  than  simple  myopia. 
(See  Complications  of  Myopia,  page  235)  . 

Each  eye  should  be  tested  separately  by  closing  the 
one  which  is  not  under  examination,  telling  the  patient 
to  place  his  hand  over  it.  If  one  eye  is  more  myopic 
than  the  other,  it  is  as  a  rule  best  to  give  spectacles  with 
both  glasses  of  the  same  focal  power  as  that  which  is 
suited  to  the  least  short-sighted  eye.  There  are,  however, 
exceptional  cases  where  patients  may  be  allowed  to  wear 
spectacles  with  glasses  of  difi"erent  foci  for  the  two  eyes, 
but  it  is  seldom  satisfactory.  In  testing  with_ glasses, 
each  lens  should  be  placed  as  close  to  the  eye  as  it  would 
be  worn  in  the  spectacle  frame,  as  its  strength  is  increased 
if  it  is  held  at  a  distance. 

If  there  is  an  insufficiency  of  the  internal  recti  muscles, 
so  that  the  patient  is  unable  to  converge  both  his  eyes  on 
a  near  object,  and  this  defect  is  not  corrected  by  the  use 
of  glasses,  it  will  be  necessary  to  divide  one  or  both  of 
the  external  recti.  The  external  muscle  of  the  most  de- 
fective eye  should  be  first  divided,  and  if  alter  an  in- 
terval of  a  few  days  it  is  found  that  the  effect  has  not 
been  sufficient,  a  similar  tenotomy  should  be  performed 
on  the  other  eye. 

General  Rules  for  the  Selection  of  Glasses. — When  the 


*  The  best  types  are  those  prepared  by  Dr.  Snellen  of  Utrecht. 
Tliey  may  be  obtained  oF  William.s  and  Norgate,  Covent  Garden, 
London. 
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myopia  in  below  Jg  ,  no  spectacles  should,  be  worn,  but  the 
patient  should  be  furnished  with  glasses  in  a  folding  frame, 
which  he  can  apjoly  to  his  eyes  when  looking  at  objects 
beyond  his  range  of  vision. 

In  myopia  from  about  -io  to  >  one  pair  of  spectacles 
which  will  enable  the  patient  to  read  No.  XX.  at  20  feet 
will  usually  be  suiBcient.  If  reading  glasses  are  required, 
and  the  accommodation  is  good,  the  patient  may  use  the 
same  glasses  as  for  distance.  If,  however,  the  accommo- 
dative power  is  impaired,  the  reading  glasses  must  be  of  a 
lower  power. 

In  myopia  from  about  y\  to  },  it  will  be  well  to  give 
the  patient  spectacles  with  weak  lenses  for  reading,  and 
stronger  concaves  for  wearing  in  the  streets  or  when 
looking  at  things  at  a  distance. 

In  high  degrees  of  myopia,  as  from  i  upwards,  the 
patient  should  not,  as  a  rule,  be  allowed  to  wear  con- 
stantly glasses  which  completely  neutralise  the  myopia, 
as  they  will  often  fatigue  the  eye,  and  produce  too  much 
dazzling.  He  should  be  ordered,  for  constant  use,  the 
concaves  which  suit  him  best  for  reading  and  enable  him 
to  see  well  eight  or  ten  feet  in  front  of  him,  and_  in 
addition  he  should  be  given  a  pair  of  glasses  in  folding 
frames  of  a  focus  which  will  represent  the  difference 
between  those  he  requires  for  reading  and  distance. 
These  he  may  hold  in  front  of  his  spectacles  when  looking 
at  objects  beyond  the  power  of  the  glasses  he  has  on ; 
thus,  a  patient  who  requires  —  i  for  distance,  and  —  ,V  for 
reading,  may  be  ordered  spectacles  with  —  ^  for  constant 
wear,  and  a" double  eyeglass  with  —  ^  for  occasional  use 
in  front  of  his  spectacles  ;  for  ^  —  =  i.  If  the  glasses 
dazzle,  or  if  the  eyes  are  irritable,  much  comfort  may  be 
often  gained  by  ordering  the  lenses  to  be  tinted  with 
cobalt  blue  ;  and  this  is  especially  beneficial  if  the  eyes 
have  to  be  much  used  with  artificial  light. 

In  cases  of  extreme  myopia,  as  from  1  to  or  1, 1  have 
occasionally  found  the  sight  for  distant  objects  greatly 
improved  by  a  Steinheil's  cone. 

3.  Whether  the  Myopia  is  Statinnarij  or  Progressive  — 
In  most  young  peoijle  the  myopia  is  progressive ;  it  is 
therefore  of  the  utmost  importance  that  the  rules  which 
are  given  under  the  heading  of  Gener.\l  Directions, 
should  be  strictly  followed,  in  order  to  retard,  if  possible, 
its  increase  and  render  it  stationary. 

In  stationary  myopia  of  a  low  degree,  the  sight  may 
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steadily  improve  as  age  advances,  and  ultimately  the 
patient  may  be  able  to  discard  the  use  of  s'lfis^es,  but  this 
is  rather  exceptional.  In  myopia  of  a  high  degree  there  is 
always  a  strong  tendency  to  increase.  If  the  progress  is 
rapid,  it  is  usually  accompanied  with  symptoms  of  irrita- 
tion, which  require  careful  management.  The  patient 
complains  of  musca;,  flashes  of  light  and  globes  of  fire  ; 
the  eyes  will  flush  easily  when  reading,  or  often  without 
an  apparent  cause,  and  they  look  red  and  irritable.  With 
such  symptoms  the  use  of  glasses  should  be  for  a  time 
abandoned,  or  only  those  of  a  low  power  allowed,  sufBcient 
to  enable  the  patient  to  perform  the  duties  absolutely 
required  of  him.  A  leech  to  each  temple,  repeated  every 
two  or  three  days  for  a  few  times,  will  sometimes  give 
great  relief.  A  small  blister  of  the  size  of  a  shilling  may 
also  be  applied  behind  the  ears,  and  repeated  from  time 
to  time,  so  as  to  keep  up  a  little  counter-irritation or 
some  stimulating  liniment  may  be  used  for  a  similar 
purpose.  The  eyes  may  be  frequently  bathed  with  a 
cold  lotion  (F.  4:^,  44),  which  may  be  applied  over  the 
closed  lids  with  a  fold  of  linen  when  the  patient  is  lying 
down.  The  most  important  treatment,  however,  consists 
in  rest  to  the  eyes,  by  abstaining  from  all  work,  and 
especially  that  which  induces  a  stooping  position  of  the 
head. 

3.  Whether  the  Myo^na  is  Simple  or  Complicated. — If 
suitable  concave  glasses  fail  to  make  the  patient  read  No. 
XX.,  Snellen,  at  20  feet,  there  is  superadded  to  the  myopia 
some  other  defect  to  account  for  his  impairment  of  vision, 
^fyopia  may  be  complicated — 1,  with  amblyopia  or  weak 
sight,  due  to  defective  sensibility  of  the  retina ;  2,  with 
astigmatism  :  3,  with  an  increasing  posterior  staph3doma 
and  atrophy  of  the  choroid  ;  4,  with  deficiency  of  power 
of  the  internal  recti  mttscles  (muscular  asthenopia)  ;  5, 
with  opacities  of  the  cornea ;  6,  with  ojwicities  of  the 
vitreous;  7,  with  choroidal  or  retinal  haimorrhage;  8, 
with  partial  detachment  of  the  retina.  For  the  treat- 
ment of  all  these  complications  the  reader  is  referred  to 
the  different  Sections  under  which  they  will  be  found  in 
the  index. 

General  Directions  for  Mijojiic  Patients. — Avoid  all 
stooping  positions  of  the  head,  as  they  tend  to  cause  con- 
gestion of  the  eyes.    In  reading,  sit  with  the  head  thrown 
back,  and  bring  the  book  to  the  eyes  instead  of  taking  the 
1  eyes  to  the  book.    Never,  if  it  can  be  avoided,  read  books 
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printed  In  narrow  double  columns ;  the  having  to  relax 
frequently  the  accommodation,  as  the  eye  travels  from 
one  short  line  to  the  next,  tends  to  induce  fatigue.  Never 
read  in  a  moving  carriage  ;  the  repeated  jolts  displace  the 
words  on  which  the  eye  is  fixed,  and  tire  the  eye  by 
requiring  it  to  keep  readjusting  itself.  If  the  eyes  grow 
fagged  whilst  reading,  rest  awhile,  and  do  not  resume 
work  until  they  are  refreshed.  Avoid  working  by  an 
artificial  light,  and  especially  gas  which  flickers.  The 
best  lamps  are  the  so-called  "  reading  lamps"  provided 
with  a  shade  which  throws  their  light  on  the  object  to  be 
seen,  and  leaves  the  rest  of  the  room  in  comparative 
darkness,  into  which  the  eye  can  roam  when  feeling 
fatigued.  When  the  eyes  are  tired,  or  hot  and  irritable, 
the  best  application  is  cold  water,  with  which  the  eyes, 
the  lids  Ijeiiig  closed,  may  be  bathed  ;  or  a  gentle  stream 
of  cold  water  may  be  carried  against  the  closed  lids  by 
means  of  the  siphon  eye-douche. 

Hypehmetropia  is  the  reverse  of  myopia ;  for  whereas 
in  myopia  the  optic  axis  was  too  long,  and  parallel  rays, 
or  those  emanating  from  distant  objects,  were  brought 
to  a  focus  in  frovt  of  the  retina,  in  hypermetropaa  the 
antero-posterior  diameter  is  too  shoi-t,  and  the  focal  point 
of  parallel  rays  is  behind  the  retina.  The  result  of  this 
defect  is  that  only  convergent  rays  can  be  brought  to  a 
focus  on  the  retina.  The  hypermetropic  eye  is  conse- 
quently unable  to  receive  correct  impressions  of  things  at 
,  a  distance  when  in  a  state  of  repose,  that  is,  with  its 
accommodation  relaxed,  but  it  has  to  bring  into  action 
its  focussing  power,  in  order  to  converge  sufficiently  the 
parallel  rays.  The  strain  on  the  accommodation  is  there- 
fore in  proportion  to  the  nearness  of  the  object. 

Adopting  Donders's  classification,  hypermetropia  may 
be  divided  into  acquired  and  oric/inal.  The  acquired  is  oc- 
casionally met  with  in  old  people,  generally  above  sixty  or 
seventy  years  of  age,  when  it  is  associated  with  presbyopia. 
Hypermetropia  may  thus  be  often  found  in  an  originally 
emmetropic  eye.  The  patient  not  only  requires  convex 
glasses  for  reading  and  looking  at  near  objects,  but  the 
refractive  power  of  the  eye  has  become  so  reduced  that 
lie  also  needs  convex  glasses  for  distance.  Another  form 
of  acquired  hypermetropia  is  found  in  cases  of  what 
Bonders  calls'"  aphakia,"  or  absence  of  the  lens  from  the 
eye.     This  may  occur  from  extraction  of  the  lens  for 
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•atavact,  or  from  a  dislocation  of  the  lens  out  of  the 

lielil  of  vision  from  an  accident.    lu  both  of  these  cases 

:onvex  glasses  are  rec[uired  for  distance. 

Original  liypernietrvpia  may  be  said  to  exist  iu  two 

states,  the  manifest  and  the  latent. 

The  manifest  is  that  degree  of  hypermetroiDia  which 

the  patient  exhibits  before  the  accommodation  has  been 

[laralysed  with  atropine. 

Tlie  latent  is  the  amount  of  hyperinetropia  which  is  found 

ifter  the  accommodation  has  been  paralysed  with  atropine, 
.L:ind  which  was  not  manifest  so  long  as  the  patient  exerted 
lihis  focussing  power  in  looking  at  distant  objects. 

Bonders  further  divides  hypermetropia  into  absolute, 
rrelative,  SLiid.  facultative. 

Absolute  is  when  the  eye  can  reither  read  fine  print, 
nnor  tell  clearly  distant  objects.  With  the  strongest  con- 
wergence  of  the  eyes  the  patient  cannot  accommodate  for 
pparallel  rays,  This  form  is  seldom  met  with  in  the  young, 
aas  with  them  there  is  nearly  always  a  certain  amount  of 
aaccommodative  power,  which  enables  them  to  overcome  a 
pportion  of  the  hypermeti-opia. 

Relative  Hypermetropia  is  when,  in  order  to  see  clearly 
aa  near  object,  say  at  a  distance  of  sixteen  inches,  the  eyes 
aare  obliged  to  converge  as  if  looking  at  one  at  twelve 
iinches.  The  patient  can  only  accommodate  for  the  real 
ppoint,  by  converging  the  visual  lines  to  another  point 
mearer  to  the  eyes  ;  in  fact,  by  giving  to  them  a  periodic 
cconvergent  squint. 

Faculta.tiue  Hypermetropia  is  when  the  patient  can  see 
cclearly  distant  objects,  either  luith  or  ivithout  convex 
gglasses,  and  he  can  also,  with  an  effort  which  is  almost 
vninperceived,  read  and  write  well,  but  the  eyes  are 
sapecially  liable  to  suffer  from  asthenoijia  when  called 
uupon  to  perform  much  continuous  close  work.  Sirch  eyes 
aalso  soon  become  presbyopic. 

Bonders  has  shown  that  from  50  to  55  years  of  age  the 
eemmetropic  eye  becomes  hypermetropic  ;  the  hyperme- 
ttropic  eye  more  hypermetropic ;  and  the  myopic  eye  less 
nmyopic  or  emmetropic,  or  even  hypermetropic  according 
tto  its  degree  of  myopia.* 

-  •  Treatment  of  Hypermetropia. — Find  out  the  degree  of 
hhypermetropia,  and  then  furnish  the  patient  with  such 
gglasses  as  will  best  remedy  this  defect. 


*  Zehender's  Monatsbl.  xiii  p.  474. 
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To  Ascertain  the  Degree  of  Hypermetropia. — First  direct 
the  patient  to  look  at  No.  XX.  at  20  feet  distance,  and 
find  out  the  strongest  convex  glass  with  which  he  can 
clearly  make  out  that  type.  The  strength  of  the  lens  will 
indicate  the  degree  of  mnnifest  hypermetropia  :  thus,  if  an 
eighteen  or  twenty-inch  focus  convex  glass  he  requu-ed, 
the  patient  is  said  to  have  a  manifest  hypermetropia  of 
Ys  or  Jg.  He  should  then  be  directed  to  read  No.  I.  with 
this  glass,  and  if  he  can  do  so  with  facility  he  may  be 
allowed  a  pair  of  spectacles  with  lenses  of  the  same 
focus  for  constant  use;  but  if  he  should  be  unable  to  see 
the  type  or  only  to  make  it  out  with  difScalty,  stronger 
glasses  should  be  tried  in  succession  until  the  eyes  are 
suited.  The  spectacles  \vhich  are  thus  furnished  to  the 
patient  will  probably,  however,  only  suffice  him  for  a 
time,  as  they  do  not  neutralise  his  latent  hyi^ermetropia, 
and  this  will  gradually  become  manifest  as  the  patient, 
by  the  aid  of  his  glasses,  ceases  to  strain  his  accommoda- 
tion for  distance.  After  a  time  he  will  probably  there- 
fore require  stronger  glasses.  In  low  degrees  of  hyper- 
metropia, for  practical  purposes  this  examination  may 
be  sufficient,  and  suitable  glasses  may  be  thus  given  to 
the  patient ;  but  in  all  severe  cases  the  amount  of  latent 
hypermetropia  should  also  be  ascertained.  To  do  this, 
the  accommodation  of  the  eye  should  be  first  paralysed 
by  dropping  into  it  a  few  drops  of  a  solution  of  atro- 
pine, gr.  4  ad  aquse  3  1 ;  and  when  the  full  efiect  has  been 
gained,  try  what  convex  glass  will  enable  the  patient  to  see 
No.  XX.  at  20  feet.  Now,  an  ordinary  emmetropic  eye  thus 
treated  would  be  able  to  read,  unaided  by  glasses,  No.  XX. 
at  20  feet,  for  without  any  effort  of  accommodation  it  can 
unite  parallel  rays  on  the  retina  ;  but  the  hyi^ermetropic 
eye  will  need  a  convex  lens,  and  one  of  a  greater  power  than 
that  which  was  called  for  before  the  instillation  of  the  atro- 
pine. The  focal  power  of  the  lens  now  required  wiU  give 
the  degree  of  latent  hypermetropia.  As  a  rule  the  jDatient 
cannot  wear  constantly  glasses  of  the  strength  necessary 
to  neutralise  the  latent  hypermetroj^ia,  as,  from  having 
been  long  accustomed  to  use  unconsciously  his  accommo- 
dation for  distance,  he  is  unable  to  completely  relax  it, 
and  strong  convex  glasses  would  confuse  and  fatigue  the 
eye.  He  should  therefore  first  be  ordered  weaker  glasses, 
and  these  may  be  changed  from  time  to  time  for  stronger 
ones,  as  may  be  necessary. 
Feculiarities  of  the  Hypermetropic  Eye. — It  is  smaller 
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ill  all  its  dimensions  than  the  emmetropic  eye,  but  espe- 
cially in  the  a,ntci-o-posterior  diameter,  so  that  the  glohe- 
has  a  flattened  appearance.  This  can  he  distinctly  seen 
it  the  patient  is  directed  to  look  as  far  inwards  as  possible 
whilst  the  enter  canthus  is  drawn  ontwards  with  one 
finger.  It  will  then  be  noticed  that  the  curve  of  the  eye 
over  which  the  external  rectus  curls  to  its  insertion  is 
short  and  abrupt,  and  that  the  globe  looks  flat  and  small 
for  the  orbit.  Bonders  says  :  "  The  hypermetroijic  eye  is 
in  general  an  iviperfedly  developed  eye.  If  the  dimen- 
sions of  all  the  axes  are  less,  the  expansion  of  the  retina 
also  is  less,  to  which,  moreover,  a  slighter  optic  nerve  and 
a  less  number  of  its  fibres  correspond."* 

Ophthcdmoscopic  Appearances  of-a  Hijpermetropic  Eye. — 
By  direct  examination,  that  is,  by  the  aid  of  the  mirror 
without  the  use  of  the  object  lens,  an  erect  image  of  the 
fundus  can  be  seen  at  several  inches  from  the  eye,  and 
on  the  observer  moving  his  head  the  retinal  vessels  will 
be  seen  to  travel  in  the  same  direction.  The  highest 
convex  glass  placed  behind  the  sight-hole  of  the  mirror 
through  which  an  erect  image  of  the  fundus  can  be  seen 
will  give  an  approximate  estimate  of  the  degree  of  hyper- 
meti'opia. 

By  an  indirect  examination,  that  is,  by  the  aid  of  both 
the  mirror  and  object-glass,  the  optic  nerve  and  vessels 
appear  larger  than  in  the  normal  or  emmetropic  eye. 

Hypermetropia  is  very  hereditary;  many  members  of  a 
family,  of  which  one  or  both  the  parents  are  hypermetropic, 
are  frequently  found  also  to  suffer  from  this  defect  of  the 
eyes. 

liesidts  of  Hypermetropia. — It  is  the  most  frequent  cause 
of  convei'gent  strabismus,  and  of  asthenopia  or  weak  sight. 

PRESBYOPIA. 

PiiESBYOPiA,  or  Long  Sight,  is  one  of  the  first  of  the 
legion  of  troubles  which  advancing  years  bring  upon  all 
of  us.  In  true  presbyopia  the  near  point  is  removed 
from  the  eye,  but  distant  vision  is  unimpaired.  The  first 
intimation  the  patient  has  of  commencing  presbyopia  is 
that  the  type  which  he  could  once  see  clearly  at  from 
eight  to  twelve  inches,  is  now  indistinct,  and  in  order  to 


*  Bonders,  On  the  Accommodation  and  Refraction  of  the  Eye, 
p.  245. 
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read  it,  lie  is  obliged  to  hold  tlie  book  at  a  greater  dis- 
tance. As  presbyopia  advances,  the  failure  of  sight  for 
near  objects  increases,  and  this  is  especially  noticeable  in 
the  evening,  when  the  patient  seeks  a  strong  light  to 
work  by,  because  with  it  the  pupil  contracts  and  the 
circles  of  diifusion  are  rendered  smaller. 

Presbyopia  is  caused  by  a  diminished  power  of  accom- 
modation, and  probably  also  by  senile  changes  in  the 
structure  of  the  lens.  It  creeps  on  imperceptibly,  the 
near  point  being  gradually  removed_  further  from  the 
eye  as  age  advances,  until  the  patient  is  unable  to  discern 
any  small  objects  without  the  aid  of  convex  glasses. 
Bonders  says  :  "  The  term  presbyopia  is,  therefore,  to  be 
restricted  to  the  condition  in  which,  as  the  result  of  the 
increase  of  years,  the  range  of  accommodation  is  dimi- 
nished, and  the  vision  of  near  objects  is  interfered  with." 
"  It  is,"  he  remarks,  "  no  more  an  anomaly  than  are  grey 
hairs  or  wrinkling  of  the  skin."* 

•  Bonders  also  states  that  in  the  emmetropic  eye  the  near 
point  begins  to  recede  as  early  as  10  years  of  age,  and 
from  that  time  the  recession  continues,  until  at  the  age  of 
40  to  45  years  of  age,  it  lies  at  about  eight  inches  from  the 
eye  when  the  patient  begins  to  experience  inconvenience 
in  reading,  and  may  be  considered  as  presbyopic.  The 
presbyoDia  continues  to  increase  with  advancing  years. 

Prom'  50  to  55  years  of  age,  the  far  point  begins  to 
recede,  and  the  eye  becomes  also  shghtly  hypermetropic, 
and  the  sight  for  distance  is  improved  by  low  ]D0wer  con- 
vex glasses.  This  hypermetropia  increases  with  age  ;  and 
at  from  70  to  80  years  of  age  the  patient  will  reqiure  a 
glass  of  from  3L  to      to  enable  him  to  see  clearly  distant 

^'^^Treatment  of  Freslyopia.— It  is  a  question  often  asked, 
When  ouo-ht  convex  glasses  first  to  be  used  ?  Bonders 
savs  •  "  So  soon  as,  by  diminution  of  accommodation,  in 
ordinary  work,  the  required  accuracy  of  vision  begins  to 
fail  there  is  need  of  convex  glasses.  The  test  is,  that 
with  weak  glasses  of  from  ^  to  at  the  same  distance 
as  without  glasses,  the  accuracy  ot  vision  is  manifestly 
imiDroved  "t  It  is  an  error  to  suppose  that  presbyopic 
patients  should  postpone  the  use  of  glasses  for  as  long  a 

*  Donders,  Oti  the  Accoramodation  and  Eefraction  of  tbe  Eye, 
P-  2^°-  t  Ibid.,  p.  217. 
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period  as  possible.  By  so  cloiuof  they  subject  themselves 
to  an  amount  of  discomfort  which  coiild  be  avoided,  and 
without  any  advantage  to  compensate  for  the  sense  of 
fatigue,  heat,  and  occasional  redness  of  the  eyes  wliich 
an  overstrained  efibrt  of  the  accommodation  induces. 

In  selecting  glasses  for  a  presbyopic  patient,  those 
should  be  chosen  which  enable  him  to  read  with  ease 
Xo.  I.  at  about  ten  or  twelve  inches  from  the  eye.  If 
stronger  glasses  are  given,  they  are  apt  to  induce  fatigue. 
When  convex  glasses  are  first  called  for,  it  will  generally 
only  be  necessary  to  wear  them  in  the  evening,  as  by  day 
the  patient  will  be  able  to  perform  all  his  dnties  withont 
their  aid.  But  soon  he  will  tate  to  his  glasses  by  day, 
and  then  a  pair  of  stronger  ones  will  be  required  for 
evening  nse.  Whenever,  therefore,  the  patient  has  to  in- 
crease the  power  of  his  glasses,  he  should  tate  his  evening 
pair  into  day  use,  and  obtain  stronger  ones  for  his 
evening's  work. 

The  following  is  an  approximation  of  the  glasses 
required  at  the  various  ages  after  forty.  Every  patient 
should  be  carefully  examined  before  the  glasses  are 
ordered,  as  age  alone  will  not  indicate  the  glasses  re- 
quired : — 


Age. 

Dioptre.i. 

Numbers  ia 
Paris  inches. 

45 

1 

36 

60 

2 

18 

5.5 

3 

12 

60 

4 

9 

65 

4-50 

8 

70 

5-50 

6^ 

75 

6 

6 

80 

7 

5| 

ASTIGMATISM. 

Astigmatism.—" Ametropia,"  says  Donders,  "com- 
prising the  lesions  of  refraction,  is  resolved  into  two 
opposite  conditions  :  myopia  and  hypermetropia.  Every 
lesion  of  refraction  belongs  to  one  of  these  two.  Some- 
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times,  however,  it  happenB  that  in  the  several  meridians 
o£  the  same  eye  the  refraction  is  very  different.    In  one 
meridian  the  same  eye  may  be  emmetropic,  in  the  other, 
ametropic  ;  in  the  several  meridians  a  difference  in  the 
decree  an  d  even  in  the  form  of  ametropia  may  occur.  * 
This  defect,  dependent  on  a  want  of  symmetry  of  the 
meridians  of  the  eye,  has  been  termed  asiigmaiisin.  The 
explanation  of  this  anomaly  is  the  following  :— The  cornea 
in  a  normal  eye  is  a  segment  of  an  ellipsoid,  and  as  its 
horizontal  and  vertical  axes  are  of  different  lengths,  it 
follows  that  its  curvatures  in  these  directions  must  also 
differ ;  and  that  vertical  and  horizontal  rays  f alhng  upon 
such  a  surface  must  be  unevenly  refracted,  and  therefore 
unite  into  two  separate  foci.     As  a  rule  the  vertical 
meridian  has  a  shorter  focal  distance  than  the  horizontal 
Hence,  it  is  that  in  most  eyes  vertical  and  horizontal 
lines  arc  not  seen  with  equal  clearness  from  the  same 
point  and  at  the  same  time.  ,  •,  c  i. 

So  far,  astigmatism  may  be  considered  a  natural  detect 
due  to  a'differeuce  of  the  vertical  and  horizontal  _  curva- 
tures of  the  cornea,  and  which  in  a  minor  degree  is  com- 
mon to  all  eyes.  It  is  only  when  there  is  a  marked 
asymmetry  between  the  meridians  of  the  cornea  that  it 
attracts  notice,  and  calls  for  the  aid  of  cyhndrical  glasses. 

There  are  two  distinct  forms  of  astigmatism :  the  irre- 
gular and  the  regular. 

Irregular  Astigmatism.— Bonders  divides  this  form 
into  normal  and  abnormal.  .         ^  r  •+ 

a  Normal  irregular  astigmatism  is  due  to  a  peculiarity 
in  the  structure  of  the  lens.  The  principal  phenomenon, 
he  says,  attending  this  irregularity  is  monocular  polyopia. 
This  multiplication  of  the  object  is  to  be  explamed  by 
there  being  from  some  cause  an  aberration  of  the  rays  as 
they  pass  through  the  different  sectors  of  the  lens,  and 
conieiuently  "an  imperfect  coiucide^nce,  even  after  ac- 
commodation, of  the  images  of  the  aifferent  sectors,  f 

/3  Abnormal  irregular  astigmatism  may  arise  trom 
some  defect  of  either  the  cornea  or  lens.   

From  the  Cornea.— ^Ye  have  examples  of  this  form 
of  irregular  astigmatism  in  conical  cornea;  occasionally 

*  Bonders  On  the  Accommodation  and  Eefraction  of  the  Eye, 
P-  t  Ibid.,  r.  548. 
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after  the  extraction  of  cataract,  and  after  corneal  iilcera- 
tions. 

From  the  Lens. — Irregular  astigmatism  may  be  caused 
either  by  a  change  in  the  structure  of  the  leus  as  is  some- 
times seen  in  the  early  formation  of  cataract ;  or  by  its 
displacement,  as  in  cases  of  partial  dislocation  of  the  lens 
into  the  anterior  chamber,  or  vitreous. 

Regular  Asti&uatism  is  due  to  a  difference  in  the 
focal  lengths  of  the  meridians  of  the  eye,  and  is  to  be 
corrected  by  proper  cylindrical  glasses.  It  is  with  this 
form  that  we  have  now  to  deal. 

Regular  astigmatism  may  be  acqnired  and  congenital. 
The  acqnired  may  be  produced  by  j^erforating  wounds  of 
the  eye,  and  especially  those  which  are  near  the  margin 
of  the  cornea;  thus,  it  is  occasionally  met  with  after  the 
operations  of  iridectomy  and  extraction  of  cataract. 
Ulcerations  of  the  cornea  usually  give  rise  to  irrer/uhcr 
astigmatism ;  a  case,  however,  is  related  by  Donders 
in  which,  after  a  perforating  ulcer  of  the  cornea,  the 
astigmatism  was  sufficiently  regular  to  be  corrected  by 
a  cylindrical  glass. 

Regular  Astigmatism  may  be  divided  into — 

1.  Simple  Astigmatism;  that  is,  when  one  meridian  is 

emmetropic,   and   the   other  either   hypermetropic  or 

myopic. 

_  2.  Gom'pound  Astigmatism,  when  both  meridians  are 
eithei-_  myopic  or  hypermetropic ;  but  the  defect  in  one 
meridian  is  greater  than  in  that  of  the  other :  thus,  if  the 
case  is  one  of  cojnpound  myopic  astigmatism,  in  the 
horizontal  meridian  the  myopia  may  be  whilst  in  the 
vertical  it  may  be  -j^. 

3._  Mixed  Astigmatism,  that  is,  where  there  is  hyperme- 
tropia  in  one  meridian  and  myopia  in  the  other.  Such 
cases  are  rare. 

To  Ascertain  the  Presence  of  Astigmatism. — First  test 
the  patient's  eyes  with  spherical  glasses,  and  determine 
whether  they  are  myopic  or  hypermetropic,  and  if  either, 
what  glasses  most  nearly  neutralise  his  defect  of  sight. 
Having,  however,  failed  to  restore  by  glasses  his  acute- 
ness  of  vision,  the  question  is  whether  his  impairment  of 
sight  is  due  to  astigmatism  or  to  other  causes.  To  find 
this  out,  place  at  one  end  of  the  room  a  set  of  thick  ver- 
tical and  horizontal  Unes,  and  let  the   patient  walk 
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towards  them,  and  stop  the  moment  either  of  them 
becomes  distinct.  If  he  can  at  a  certain  point  see  clearly 
one  sot  of  lines,  whilst  the  others  are  cloudy  and  blurred, 
he  is  astigmatic.  A  similar  conclusion  may  be  drawn  if 
the  patient  be  made  to  look  at  a  pSfnt  of  light  through 
a  perforation  in  a  metal  screen  at  a  distance  of  lo  feet, 
when,  owing  to  the  astigmatic  eye  being  unable  to  unite 
accurately  to  a  focus  vertical  and  horizontal  rays,  the 
point  will  appear  drawn  out  to  a  vertical  or  horizontal 
line,  according  to  whether  the  eye  focuses  correctly  tlie 
horizontal  or  vertical  rays.  ,    ,  ^, 

'J'he  patient  should  now  be  directed  to  look  tfirough  a 
slit  about  y\  of  an  inch  wide  in  a  disc  of  metal,  which  is 
to  be  slowly  rotated  in  front  of  the  eye,  so  as  to  bring  the 
slit  opposite  each  of  the  different  meridians  in  succession. 
If  in  a  certain  position  of  the  sUt  he  is  able  to  make  out 
No  XX.  at  20  feet,  the  case  is  one  of  simple  asiigmatism. 
The  eye  is  emmetropic  in  one  meridian,  and  myopic  or 
hypermetropic  in  the  other.  ,  .  , 

The  patient  may  then  be  tried  with  a  weak  cybndncal 
convex  or  concave  lens,  which  he  must  rotate  m  front  of 
the  eye,  until  he  places  the  axis  in  that  direction  which 
eives  him  the  most  correct  vision.  Should  the  glass  hrst 
tried  not  quite  answer,  others  of  a  slightly  higher  or  lower 
focal  power  may  be  held  up  in  turn,  until  the  eye  is 
suited!  Spectacles  with  similar  cyhndrioal  glasses  may 
be  then  given  to  the  patient ;  but  in  ordering  them  the 
instructions  given  at  page  248  should  be  followed. 

Fig.  54. 


Another  very  efficient  mode  of  determinincr  the  presence 
and  degree  of  astigmatism  is  that  suggested  by  Snellen 
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by  means  of  tlie  lialf  circle  of  radiatiu.<:;  lines  (Fig.  54), 
which  is  a  reduced  copy  of  the  figure  drawn  in  tlie  last 
edition  of  his  test  types.  He  marked  those  lines  which 
deviated  from  the_ vertical  line  with  from  10°  to  90°. 
Those  to  the  right  of  the  observer  with  +  ;  those  to  the 
left  with  - . 

With  the  second  eye  covei-ed,  the  patient  is  told  to  look 
at  the  half  circle  of  lines  placed  at  the  end  of  the  room, 
and  to  approach  it  until  one  at  least  of  the  lines  can  be 
strongly  seen.  The  dii-ection  of  this  line  gives  the  meri- 
dian of  greatest  refraction,  which  in  regiilar  astigmatism 
is  vertical  to  the  meridian  of  lowest  refraction.  A  suc- 
cession of  convex  or  concave  spherical  glasses  are  next  to 
be  i:)laced  in  front  of  the  eye,  until  the  highest  convex  or 
lowest  concave  lens  is  found  through  which  the  indistinct 
lines  are  rendered  clear.  The  lens  which  thus  corrects 
the  myopia  or  hyiDermetropia  in  the  faulty  meridian  wiU 
indicate  the  strength  of  the  cylindrical  glass  reqiiired, 
the  axis  of  which  will  correspond,  if  it  be  a  convex  cylin- 
drical, with  the  meridian  of  highest  refraction,  whilst  if 
it  be  a  concave  cylindrical,  it  should  be  placed  perpendi- 
cular to  it. 

If  the  astigmatism  be  associated  with  myopia  orhyper- 
metropia,  it  is  necessary  to  correct  the  anomaly  of  refrac- 
tion before  resorting  to  the  test  of  Snellen's  half  circle  of 
lines. 

In  testing  for  astigmatism,  it  is  essential  that  the 
patient  should  hold  his  head  straight,  and  keep  his  eye- 
lids well  opened. 

Mr.  Tweedy  has  kindly  given  me  the  following  account 
of  his  optometer,  which  is  an  extremely  useful  instrument 
for  measuring  astigmatism: — 

"  The  optometer  consists  essentially  of  a  plate  carrying 
a  figure  of  a  dial  marked  with  fine,  dark,  radiating  lines  at 
angles  of  15°  with  each  other.  '  The  plate  is  attached  to 
a  horizontal  bar  a  foot  and  a  half  in  length,  divided  into 
inches  and  tenths,  on  which  it  may  be  made  to  slide.  At 
the  proximal  end  of  the  bar  is  a  semi-circular  clip  marked 
with  degrees  corresponding  to  those  on  the  dial  and  in- 
tended to  hold  the  cyhndrical  lens  (Fig.  55).  In  order  to 
use  the  instrument  properly  the  following  instructions 
must  be  strictly  complied  with  : — 

"  1.  The  eye  about  to  be  examined  having  previously 
been  placed  completely  under  the  influence  of  atropine 
and  made  artificially  myopic  to  about  M=33g,  by  means 
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of  a  strong  convex  lens  placed  in  a  spectacle-frame,  and 
the  opposite  eye  excluded  by  an  opaque  disc,  the  patient 
should  sit  down  before  the  instrument,  place  the  eye  with 
the  lens  before  it  close  to  the  clip,  and,  witli  the  head 
erect,  should  look  straight  in  front  at  the  radiating  lines 
of  the  dial. 

Fib.  55. 


"  2.  The  dial  having  first  been  removed  beyond  the 
point  of  distinct  distant  vision  should  then  be  gradually 
approximated  along  the  bar  until  at  least  one  of  the  lines 
is  clearly  and  distinctly  seen.  After  this,  the  dial  should 
on  no  account  be  moved,  ,but  its  distance  from  the  eye 
accurately  noted. 

"  If  all  the  radiating  lines  come  into  view  with  equal 
clearness  at  the  same  time  there  is  but  slight  astigmatism, 
but  if  whilst  one  line  is  clearly  seen  that  at  right  angles 
to  it  is  blurred  there  is  astigmatism  which  may  be  cor- 
rected by  placing  in  the  semi-circular  clip  a  concave  cylm- 
drical  lens  with  its  axis  parallel  to  the  blurred  line  or  at 
rio-ht  angles  to  that  first  distinctly  seen. 

From  the  results  of  (2)  we  learn  {a)  the  direction  of 
the  two  principal  meridians  of  maximum  and  minimum 
refraction  ;  (6)  the  presence  or  absence  of  hypermetropia 


ASTIGMATISM. 


247 


or  myopia,  and  the  degree ;  (c)  the  presence  or  absence  of 
abnormal  regular  astigmatism,  inckuliug  its  direction  and 
degree. 

((/.)  The  meridian  of  greatest  refraction  is  parallel  to 
the  line  seen  at  the  greatest  distance  of  distinct  vision, 
while  the  meridian  of  least  refraction  is  always  at  right 
angles  to  it. 

"{h)  The  presence  or  absence  of  ametropia  is  deter- 
mined by  the  distance  at  which  the  radiating  lines  are 
clearly  seen.  If  there  be  emmetropia  the  lines  will  be 
seen  exactly  at  the  distance  of  the  focal  length  of  the  lens 
employed  to  produce  the  artificial  myopia ;  if  there  be 
hypermetropia  the  lines  will  be  seen  beyond  that  point; 
if  myopia,  within.  The  degree  of  ametropia  may  be  esti- 
mated by  the  following  calculation  : — The  greatest  distance 
of  distinct  vision  miv  us  thefrjcal  length  of  the  convex  lens 
divided  by  midti]ple  of  these  numbers  equals  the  degree  of 
auietrojna. 

"  (f)  If,  however,  there  be  astigmatism  the  above  cal- 
culation will  give  the  refraction  for  the  meridian  of  least 
refraction  only.  The  degree  of  astigmatism  will  be  repre- 
sented by  the  focal  length  of  the  weakest  concave  cylinder, 
which,  placed  with  its  axis  parallel  to  the  blurred  line, 
makes  this  line  as  clear  and  distinct  as  that  first  seen. 
The  whole  ametropia  may  then  be  corrected  by  combining 
the  spherical  lens  rec^uired  for  the  correction  of  the  meri- 
dian of  least  refraction  with  the  weakest  cylindrical  lens 
which  by  actual  experimentation  has  been  found  sufficient 
to  correct  the  astigmatism." 

Mr.  Couper  uses  the  ophthalmoscope  to  detect  and 
measure  astigmatism,  and  afterwards  confirms  the  know- 
ledge he  has  gained  with  the  ophthalmoscope  by  a  trial 
with  glasses.  He  says:  "  Although  it  is  obviously  inex- 
pedient in  ordering  glasses  to  trust  to  the  ophthalmoscope 
alone,  unless,  perhaps,  when  dealing  with  a  young  child. 

  Nevertheless  an  estimate  thus  made  is  exact 

enough  to  serve  as  a  guide  and  as  a  criterion  of  the 
patient's  accuracy  dui-ing  the  final  trials  with  glasses  and 
test  types,  and  to  detect  errors,  whether  due  to  want  of 
acumen  or  to  irregular  accommodation  on  his  part,  or  to 
any  other  cause."* 

Compound  Astigmatism. — Pir.st  ascertain  the  concave  or 
convex  glass,  according  to  whether  the  patient  is  myopic 


*  Report  of  Fourth  International  Ophthalmic  Congress,  p.  109. 
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or  liypermetropic,  wlncli  mo.st  improves  vision ;  aud 
whilst  lae  liolds  this  before  his  eye,  place  in  front  of  it  a 
c^'lindrical  glass  of  similar  curvature  but  of  low  power, 
and  slowly  rotate  it,  until  the  axis  of  the  cylinder  is  in 
the  right  direction.  If  this  glass  fails  to  aiiord  the  re- 
quired improvement,  try  other  cylindrical  in  succession, 
until  the  one  which  gives  the  greatest  benefit  has  been 
selected.  For  convenience  of  testing  the  spherical  and 
cylindrical  glasses  together,  a  double  spectacle-frame 
should  be  use],  in  which  the  spherical  lens  should  be 
placed  next  the  eye,  aud  the  cylindrical  outside,  so  that  it 
can  be  easily  rotated  with  the  finger.  Each  eye  should  be 
tried  separately,  the  hand  being  placed  over  the  one  which 
is  not  under  examination.  Having  selected  the  combina- 
tion of  spherical  and  cylindrical  glasses,  directions  should 
be  sent  to  the  optician  to  furnish  the  patient  with  spec- 
tacles with  the  proper  spherico- cylindrical  lenses.  In  the 
written  instructions  given  to  the  optician,  the  focal  power 
of  each  glass  should  be  separately  noted,  and  the  direc- 
tion in  which  the  axis  of  the  cylindrical  glass  is  to  be  worn, 
marked  by  the  sign  of  an  arrow ;  it  should  be  also  men- 
tioned that  the  spherical  face  of  the  lens  is  to  be  placed 
next  the  eye.  The  glasses  should  be  fitted  in  frames 
with  circular  eye-pieces,  so  that  the  axis  of  each  may 
be  accurately  adjusted  to  the  eye  before  the  frames  are 
screwed  up. 

Miiwd  Astigmatism.— Fov  the  rehef  of  this  form,  bi- 
cylindrical  glasses  will  be  required.  Find  out  the  convex 
piano-cylindrical  lens  which  will  neutralise  the  hyperme- 
tropia  in  the  one  meridian,  and  then  the  concave  piano- 
cylindrical  which  will  correct  the  myopia  in  the  other 
meridian.  Place  now  the  two  lenses  in  a  double  spectacle- 
frame  with  the  axis  of  the  cylinders  at  right  angles  to 
each  other,  and  rotate  the  two  together  in  front  of  the 
eye,  so  as  to  ascertain  in  what  direction  of  the  axes  the 
patient  has  the  best  sight.  Having  decided  these  points, 
similar  lenses  may  be  ordered  to  be  united  by  Canada 
balsam,  or  a  similar  bi-cyliudrical  glass  may  be  ground  by 
the  optician. 

ASTHENOPIA. 

Asthenopia  or  Weak  Sight  is  a  symptom  due  to 
several  affections  of  the  eye.  The  patient  complains  that 
reading,  writing,  or  the  maintenance  of  fine  work  which 
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requires  a  close  application  of  the  eyes,  induces  fatigue  : 
that  when  thus  engaged  the  ohject  becomes  dim  aud_ con- 
fused, and  sometimes  suddenly  disappears  ;  that  if  ho 
rests  his  eyes  for  a  few  minutes  he  is  able  to  resume  his 
work,  but  in  a  short  time  he  is  again  obliged  to  desist 
from  a  recurrence  of  similar  symptoms. 

Asthenopia  may  depend — ],  on  hypermetropia ;  2,  on 
an  insufficiency  of  power  of  tlie  internal  recti,  which  ren- 
ders a  prolonged  convergence  of  the  eyes  difficult  and 
sometimes  impossible. 

1.  Asthenojjia  clue  to  Hypermetroiyia  is  called  also 
Accommodative  Astlienopia.  It  arises  from  the  excessive 
strain  on  the  accommodation  which  hypermetroi^ic  eyes 
have  to  exert  to  focus  the  diverging  rays  of  near  objects. 
Fatigue  is  consequently  soon  induced,  the  accommodative 
effort  is  first  partially  relaxed,  and  the  object  under  atten- 
tion, being  thrown  out  of  focus, .  becomes  confused  and 
dim  ;  in  a  few  minutes  all  effort  of  accommodation  is  sus- 
pended and  the  impression  i.s  lost.  After  a  short  rest 
the  patient  can  resume  his  work,  but  the  recurrence  of 
the  same  confusion  of  sight  soon  compels  him  to  give 
and  to  cease  from  his  employment. 

Treatment. — Properly  fitted  convex  glasses  for  reading, 
writing,  sewing,  or  all  close  work.  (See  Hypermetropia, 
p.  237.)  This  form  of  asthenopia  is  often  much  increased 
by  anaemia  and  debility.  In  such  cases  tonics,  and  espe- 
cially the  preparations  of  iron,  are  of  great  service,  and 
should  be  prescribed  (F.  78,  79). 

2.  Asthenojna  from  insufficiency  of  the  internal  recti, 
so  frequently  met  with  iu  myopia,  is  called  musctdar 
astJienoina  to  distinguish  it  from  the  preceding  form.  It 
is  due  to  a  want  of  sufficient  power  in  the  internal  recti 
to  maintain  a  steady  and  prolonged  convergence  of  the 
eyes  on  a  near  object.  The  jDatient  complains  that  after 
reading  for  a  short  time  the  letters  become  confused, 
and  the  lines  seem  to  overlap  or  run  into  one  another. 
This  is  caused  by  a  relaxation  of  one  of  the  internal  recti 
and  a  consequent  eversion  of  the  eye,  giving  rise  to 
slight  diplopia.  Even  when  these  symptoms  are  absent, 
the  great  effort  which  is  recpiired  to  maintain  converg- 
ence when  there  is  an  excess  of  power  in  the  external 
recti  muscles  induces  such  an  amount  of  fatigue  and 
aching  of  the  eyes  as  to  compel  the  patient  to  give  up 
work. 

To  ascertain  if  there  is  an  insufficiency  of  the  internal 
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recti,  direct  the  patient  to  look  at  the  end  of  your  finger, 
which  is  to  be  held  at  ten  or  twelve  inches  from  his  eyes, 
and  then  slowly  approach  it  towards  them,  telling  him  to 
continue  looking  fixedly  at  it  as  it  draws  nearer.  If 
there  is  an  insufficiency,  the  eyes  will  be  unable  to  main- 
tain the  necessary  convergence  as  the  finger  advances  to 
within  six  inches,  and  one  of  them  will  first  waver  and 
then  gradually  roll  outwards.  Sometimes  this  eversion 
of  the  eye  is  almost  spasmodic,  so  quick  and  sudden  is 
its  movement.  Often  in  such  cases  there  is  a  diii'erence 
in  the  focal  power  of  the  two  eyes,  and  then  the  one 
which  deviates  is  the  more  myopic,  or,  in  other  respects, 
the  more  defective  of  the  two.  The  degree  of  insufficiency 
of  the  internal  recti  muscles  may  be  accurately  tested  by 
the  means  of  prisms.  (See  Article  on  this  subject,  page 
266.)  If  after  a  careful  examination  there  is  found  to  be 
such  an  insufficiency  of  the  internal  recti  muscles,  that 
they  are  unable  to  maintain  a  joint  and  prolonged  con- 
vergence of  the  eyes  for  near  objects,  the  external  rectus 
of  one  or  both  eyes  should  be  divided.  It  is  best  to  divide 
one  at  a  time,  \inless  the  insufficiency  is  very  mai-ked, 
and  the  eye  to  be  selected  for  the  first  operation  should  be 
the  one  which  is  the  more  defective  and  generally  wanders 
outwards.  The  external  rectus  of  the  other  eye  can  be 
afterwards  divided  if  the  effect  gained  by  the  first  opera- 
tion is  not  sufficient. 

THE  METraCAL  SYSTEM  OF  NUMBERING  GL.ASSES.* 

At  the  Congress  of  Ophthalmologists  who  met_  at 
Heidelberg  in  1875,  and  also  at  the  International  Medical 
Congress  which  met  at  Brussels  the  same  year,  the  new 
metrical  system  for  numbering  glasses  was  adopted.  The 
principles  were  : — 

1.  The  substitution  of  the  metre  for  the  inch. 

2.  The  choice  of  a  unit  sufficiently  small  so  that  the 
numbers  of  the  lenses  generally  in  use  may  be  expressed 
in  whole  numbers  and  not  in  fractions,  the  interval  between 
the  numbers  being  as  near  as  possible  the  same. 


*  Abstract  from  the  paper,  by  Dr.  Laudolt,  translated  and 
puUished  in  the  Royal  London  Ophthalmic  Hospital  Reports,  vol. 
vii.  p.  632, 
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The  i;iiit  of  the  Dioptric  system,  the  No.  1  of  the  new 
series,  is  a  lens  with  a  focal  distance  of  one  metre.  This 
unit  is  called  a  Dioptre.  The  metre  consists  of  37  Paris 
inches  or  ol)-4  English,  but  for  all  practical  purposes  it 
may  be  considered  as  40  English  inches.  As,  however, 
nearly  all  the  English  opticians  use  the  Paris  inch  m  the 
manufacture  of  their  glasses,  it  will  be  well  to  consider  the 
metre  as  of  37  Paris  inches. 

The  lens  of  one  dioptre  corresponds  to  a  glass  of  one 
metre  focal  length,  or  o7  Paris  inches  of  the  old  series- 

2  dioptres  to  -^j    =     yV  or  18  of  the  old  series 

3  dioptres  to        =     yV  or  12  of  the  old  series 
and  so  on  to  20  dioptres,  which  is  twenty  times  stronger 
thau  No.  I. 

By  thus  following  the  whole  numbers,  a  series  of  lenses 
is  obtained  which  has  an  interval  of  one  dioptre  between 
each.  In  practice,  however,  we  often  require  lenses  of 
less  power  than  one  metre  focal  distance,  and  also  lenses 
of  powers  intermediate  to  the  whole  numbers.  To  meet 
these  demands,  fractions  of  a  dioptre  have  been  intro- 
duced, thus — 

i  of  a  dioptre  0-2.5  =  148  of  the  old  series, 
i         J,        0'  5  =    7-4  of  the  old  series, 
1         „        075  =    49  of  the  old  series. 
The  cpiarter  of  a  dioptre  has  also  been  introduced 
between  the  weak  numbers  of  the  series  up  to  No.  2-5, 
and  the  half  of  a  dioptre  from  No.  2-5  up  to  No.  6.  A 
series  of  thirty -three  lenses  has  been  selected.    The  inter- 
vals between  the  numbers  of  this  series  is  1  or  |-  or  y  of  the 
dioptre.     In  every   case   the  interval  can  be  easily 
reckoned  by  a  simple  subtraction  of  two  whole  numbers. 
In  this  way  it  can,  with  facility,  be  calculated  how  much 
one  glass  is  stronger  than  another,  and  how  much  a 
presbyopia  or  ametropia  has  increased  or  diminished. 

To  express  iu  Dioptres  the  value  of  any  glass  which 
has  been  numbered  by  its  focal  distance  we  have  only  to 
remember  that  1  metre  equals  37  Paris  inches,  and  that  1 
Dioptre  (D)  corresponds  to  a  lens  of  37  inches  focal  dis- 
tance. 

2  D  =  3^  =  yL  or  18  of  the  old  series, 

3  D  =  -\  =  y^  or  12  of  the  old  series, 

4  D  =      =  i  or  9  of  the  old  series , 
and  so  on. 

We  proceed  in  an  inverse  manner  when  we  wish  to  find 
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the  dioptre  corresponding  to  a  given  number  of  the  old 
system  ;  that  is  to  say,  we  divide  37  by  the  number  of  the 
glass.  Thus,  take  for  example  No.  17  of  the  old  system. 
The  number  of  times  ^  is  contained  in  y?  gives  us  the 
value  of  No.  17  in  the  new  system.  Now,  to  divide 
by  is  equivalent  to  dividing  37  by  17,  and  we  have  as 
a  result      —  2-25  D. 

The  following  Table  shows  the  number  of  each  glass  in 
Diopti'es,  and  the  correspoading  number  of  the  focal  dis- 
tance of  the  glass  in  Pai-is  inches  : — 


Dioptres. 

X  U^u,o    111  J.  CXI  I  o 

inches. 

Dioptres. 

inches. 

0-  5 

74 

6- 

6-  2 

0  75 

49"  3 

7' 

6  6 

1- 

37 

8- 

4-  6 

1-25 

29-  6 

9- 

4-  1 

1-  5 

24-  7 

lo- 

3- 7 

T75 

21-  1 

ll- 

3-  4 

2- 

18-  5 

12- 

3-  1 

2-25 

16-  4 

13 

2-84 

2-  5 

14-  8 

14- 

2-64 

2-75 

13-  5 

15- 

2-47 

3- 

12-  3 

16- 

2-30 

3-  5 

10-  5 

17- 

2-18 

4- 

9-25 

18- 

2-05 

4-  5 

8-  2 

19- 

1-95 

5- 

7-  4 

20- 

1-85 

5-  5 

6-  7 

CHAPTER  YII. 
STRABISMUS. 

DoNDEES  defines  strabismus  as  "  a  deviation  in  the  direc- 
tion of  the  eyes,  in  consequence  of  which  the  two  yellow 
spots  receive  images  from  different  objects."* 


*  Donders,  On  the  Accommodation  and  Refraction  of  the  Eye, 
p.  291. 
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Strabismus  may  be  either  convei'gent  or  divergent;  it 
is  seldom  that  the  deviation  is  soleiy  upwards  or  down- 
wards. 

In  most  cases  there  is  a  preponderance  of  power  in 
either  the  internal  or  external  rectus  muscle,  so  that  the 
balancebetweeu  them  isdesti-oyed,andthe  ability  to  steady 
the  two  eyes  simultaneously  on  an  object  is  lost.  When- 
ever an  attempt  is  made  to  look  at  a  given  point,  one  eye 
rolls  either  inwards  or  outwards  according  to  whether  the 
squint  is  convergent  or  divergent ;  the  optic  axes  are  no 
longer  parallel,  and  the  impressions  of  the  image  fall  on 
different  parts  of  the  two  retina?. 

Momciilar  sfcrii/soius  is  when  the  deviation  is  constant 
in  the  one  eye.  It  is  generally  associated  with  impair- 
ment of  sight  in  the  squinting  eye. 

Alternating  or  hinocular  strahisnms  is  when  the  devia- 
tion occurs  alternately,  first  in  one  eye  and  then  in  the 
other.  The  patient  can  "  fix"  with  either  eye,  but  is  un- 
able to  direct  the  two  together  towards  the  same  point. 
When  one  eye  is  fixed,  the  other  rolls  inwards,  and  vice 
versa.  In  alternating  strabismus  the  sight  of  the  two 
eyes  is  nearly  equal. 

Strabismus  may  be  either  periodic  or  persistent. 

A  iieriodic  sqnint  comes  on  only  at  times,  as  when  the 
patient  is  reading  or  looking  fixedly  at  an  object,  or  after 
the  eyes  have  been  fatigued.  It  may  be  caused  by  some 
eccentric  irritation,  as  from  ascarides,  or  from  dentition, 
but  in  the  large  majority  of  cases  it  is  due  to  hyperme- 
tropia.  A  pei-iodic  squint  may  be  occasionally  benefited 
by  judicious  treatment ;  but  more  frequently  the  sti-abis- 
mus  increases,  and  ultimately  becomes  persistent. 

(For  treatment  of  Pemodic  Squint,  see  page  257.) 

The  Movements  of  the  Squinting  Eye. — In  some  cases 
there  is  an  actual  limitation  of  movement  in  the  squint- 
ing eye,  and  its  range  outwards  if  the  squint  is  conver- 
gent, or  inwards  if  it  is  divergent,  is  impeded.  This  may 
be  due  either  to  an  acc|uired  increase  of  power  in  the 
squinting  muscle,  as  in  some  cases  of  hypermetropia  ;  or 
it  may  be  caused  by  a  loss  of  power  in  the  antagonistic 
muscle,  as  in  myopia,  where  there  is  frequently  an  ex- 
ternal strabismus  consequent  on  an  insufficiency  of  the 
internal  recti,  or  as  in  cases  of  paralytic  squint. 

Genei-ally,  however,  the  range  of  action  of  the  squint- 
ing eye  is  not  limited,  but  displaced,  and  this  is  especially 
noticeable  when  the  sight  of  the  two  eyes  is  equal,  and 
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the  squiut  alternates.  Thus,  before  an  operation  for  an 
internal  strabismus,  the  space  over  which  the  eyes  move 
may  be  three-quarters  of  an  inch  ;  after  the  operation  the 
range  may  still  be  the  same,  but  it  will  be  transposed, 
an(f  although  the  eye  will  travel  over  no  greater  distance 
than  before,  yet  it  will  be  enabled  to  go  more  outwards, 
and  consequently  less  inwards. 

Strabismus  may  be  inbtjced,  1st,  by  some  anomaly  in 
the  refraction  of  the  eyes,  as  in  hypermetropia  and 
myopia  ;  2ud,  from  defective  sight  m  one  eye— whatever 
cause  prevents  binocular  vision  tends  to  produce  sqnmt, 
no  matter  whether  it  be  from  great  differences  m  the 
refraction  of  the  two  eyes,  as  from  amblyopia,  or  from 
opacities  of  the  cornea;  3rd,  strabismus  may  be  produced 
by  paralysis  of  one  or  more  of  the  nerves  supplymg  the 

muscles  of  the  eye.  ,    ,    .        ,    7  • 

To  ascertain  and  note  the  extent  of  the  strabismus  the 
patient  should  be  first  told  to  look  at  an  object  about 
twenty  inches  distant,  when  it  will  be  found  that  whilst 
he  "  fixes"  with  one  eye,  the  other  rolls  either  inwards  or 
outwards,  as  the  squint  may  be.  A  mark  is  then  to  be 
made  with  a  pen  on  the  edge  of  the  lower  lid  of  the 
squinting  eye  opposite  the  centre  of  the  pupil.  The 
sound  eye  must  now  be  covered  with  the  hand,  and 
the  patient  directed  to  look  at  the  object  with  the  squint- 
ino-eye,  and  the  position  of  the  centre  of  the  pupil  is 
a<.ain  to  be  marked  on  the  edge  of  the  lower  hd.  The 
space  between  these  Hues  will  indicate  the  degree  of  the 
strabismus,  thus,  we  speak  of  a  strabismus  ot  1  ,  2  , 
or  more,  according  to  the  interval  between  the  markings 
on  the  lid  The  movement  which  the  squmtmg  eye 
makes  when  the  sound  eye  "  fixes  "  upon  an  object  is 
termed  the  primary  deviation.        ^        .  , 

The  secondary  deviation  is  the  extent  of  movement  the 
sound  eye  makes  when  excluded  by  the  hand,  whi  st  the 
squinting  eye  fixes  itself  on  the  object.  The  strabismus 
L  said  to  be  concomitant  when  the  primary  and  secon- 
daiT  de^4ations  are  equal..  The  squinting  eye  is  not 
fixed,  but  follows  the  other  m  its  movements. 

The  degree  of  strabismus  may  be  carefu  ly  esti- 
mated by  a  "  Strabismometer,"  invented  by  the  late  Mr 
T  7  Laurence     "  It  consists  of  an  ivory  plate  moulded 
to  fhe  coi SoiSiation  of  the  lower  eyelid,  the  free  border 
Jorresponding  to  that  of  the  lid.    This  border  is  graduated 
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iu  such  a  mannev  that,  while  its  centre  is  dcsignatccT  hy  0, 
Paris  lines  ami  half  lines  are  niarlced  oil'  on  each  side  of  0. 
Attached  to  the  plate  is  a  handle.  The  aj^plication  of 
this  strahismometer  is  obvious.  The  ivory  plate  is  ap- 
plied to  the  lower  eyelid,  the  borders  of  the  two  corre- 
sponding. If  the  cornea  is  central,  the  vertical  diameter 
of  the  pupil  corresponds  to  0  ;  if  invei-ted,  to  a  graduation 
on  the  inner  side  of  0 ;  if  everted,  to  one  on  the  outer  side 
of  0."* 

CoxvERGENT  or  IxXTERNAL  STRABISMUS  is  usually  de- 
pendent on  hypermetropia.  In  77  per  cent,  of  the  cases 
of  convergent  strabismus,  Bonders  found  that  there  was 
hypermetropia.f  The  explanation  of  this  fact  is  the  fol- 
lowing : — Owing  to  the  peculiar  shajDe  of  the  hyjDCrme- 
tropic  eye,  the  accommodative  power  is  called  into 
constant  action,  and  for  near  objects  the  strain  is  very 
great.  In  proportion  to  the  effort  to  accommodate  is  the 
degree  of  convergence  of  the  eye,  so  that  when  a  hyper- 
metropic eye  is  looking  at  a  near  object  it  converges 
more  than  a  normal  or  emmeti'opic  eye  would  do,  because 
the  stress  on  the  accommodation  is  greater.  This  ex- 
cessive action  of  the  internal  recti  muscles  causes  them 
to  acquire  increased  strength,  and  gradually  to  pre- 
ponderate over  their  antagonists  the  external  recti,  until 
ultimately  a  convergent  strabismus  is  established. 

In  hypermetrojoia  the  strabismus  usually  first  appears 
at  the  time  the  child  begins  to  apply  his  eyes  to  close 
work,  as  in  learning  to  read,  when  the  eiforts  of  ac- 
commodation and  convergence  are  brought  into  more 
active  play.  The  degree  of  strabismus  is  not  necessarily 
proportioned  to  the  extent  of  the  hyiDermetropia.  In 
very  hypermetropic  eyes  the  sight  is  so  defective,  and  so 
little  benefited  by  any  accommodative  effort,  that  the 
patient  ceases  to  strain  his  eyes,  and  consequently  con- 
vergent strabismus  is  less  frequent  than  in  eyes  with  a 
lower  degree  of  hypermetropia,  where,  by  a  strong  en- 
deavour to  accommodate,  the  sight  is  materially  im- 
proved. In  hypermetropic  strabismus  there  is  frequently 
a  considerable  difference  in  the  refraction  of  the  two  eyes. 
Defective  vision  in  one  eye,  combined  with  hyperme- 


*  Optical  Defects  of  the  Eye,  by  J.  Z.  Laurence,  p.  107. 
t  Bonders  On  the  Accommodation  and  Refraction  of  the  E 
p.  292. 
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tro]iia,  Tjut  irrespective  of  it,  tends  strongly  to  convergent 
strabismus. 

Another  cause  of  internal  strabismus  is  paralysis  of 
the  sixth  nerve.    (See  page  274.) 

Divergent  Strabismus  is  generally  associated — 1,  with 
myopia.    According  to  Donders,  about  two-thirds  of  the 
cases  are  due  to  this  cause  ;  and  if  with  the  myopia  there 
is  a  large  posterior  staphyloma,  the  tendency  to  divergent 
strabismus  is  increased.    In  myopia  there  is  frequently 
an  insufficiency  of  power  in  the  internal  recti,  and  a  pre- 
dominance being  thus  given  to  the  external  muscles, 
divergent  squint  is  produced.    This  insufficiency  may  be 
partly  caused  by  the  peculiar  lengthened  shape  of  a  highly 
myopic  eye,  which  not  only  mechanically  impedes  con- 
vergence beyond  a  certain  point,  but  also  diminishes  the 
fulcrum  upon  which  the  internal  recti  act.    If  a  well- 
marked  hypermetropic  eye  be  contrasted  with  a  highly 
myopic  one,  this  will  at  once  be  evident.    As  the  internal 
recti  are  inserted  in  front  of  the  horizontal  equator  of  the 
eye,  the  abrupt  curve  of  the  almost  globular  hyperme- 
tropic eye,  round  which  the  muscles  curve  to  their  inser- 
tion, gives  to  them  an  excess  of  power  and  an  undue 
facility  of  action  which  favour  convergent  strabismus ; 
whilst  in  the  highly  myopic  eye  the  conditions  are  re- 
versed, the  globe  is  lengthened,  the  curve  of  its  equator 
is  diminished,  and  from  its  elongated  shape  its  facility  of 
movement  is  reduced.    Under  these  circumstances  the 
tendency  in  myopia  is  for  the  internal  recti  to  lose  power, 
and  for  the  eye  to  diverge. 

Another  explanation  of  the  predominance  which  the 
external  recti  so  often  acquire  over  their  antagonists  in 
myopia  is  to  be  found  in  the  great  refractive  power  of 
the  myopic  eye,  which  diminishes  the  necessity  for  extreme 
convergence  in  looking  at  near  objects,  and  favours  diverg- 
ence in  striving  to  look  at  those  at  a  distance. 

2.  Divergent  strabismus  may  be  caused  by  a  difference 
in  the  refractive  powers  of  the  two  eyes  when  both  are 
myopic.  For  all  close  work  the  better  eye  is  used,  and 
the  defective  eye  failing  to  receive  an  impression  of  the 
object  sufficiently  strong  to  stimulate  it  to  convergence 
rolls  outwards. 

3.  Defect  of  sight,  amounting  to,  or  approsimatmg 
blindness,  will  produce  divergent  strabismus. 

4.  Divergent  strabismus  may  follow  an  improper  or  ill- 
advised  operation  for  convergent  strabismus. 
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0.  Divergent  straLismns  may  be  produced  hy  paralysis 
of  the  third  nerve  (see  page  271). 

TuE.vTMENT  OF  STRABISMUS. — Inquire  carefully  into  the 
patient's  history,  and  endeavour  to  ascertain  the  duration 
and  cause  of  the  squint.  Test  the  vision  of  both  eyes  ; 
ii  note  their  range  of  action  ;  find  out  whether  the  strabismus 
is  periodic  or  persistent,  and  measure  the  extent  of  the 
deviation.  If  there  is  a  faulty  state  of  the  refractive 
powers  of  the  eye,  try  to  neutralise  the  defect  with  proper 
glasses. 

When  periodic  sc[nint  is  suspected  to  arise  from  asca- 
rides,  dentition,  or  gastric  derangement,  the  first  treat- 
ment must  be  the  removal  of  the  source  of  irritation,  and 
when  this  is  accomplished,  the  eyes  may  possibly  resume 
their  normal  position.  If,  however,  the  periodic  ■  scpiint 
is  due  to  some  anomaly  in  the  refraction  of  the  eye,  an 
attempt  should  be  made  to  rectify  the  defect  by  the  use 
of  properly  fitted  glasses,  and  if  the  trial  is  made  suffi- 
ciently early  there  is  a  fair  chance  of  success.  In  all 
cases  of  strabismus  which  are  dependent  on  a  faulty  state 
of  the  refractive  powers  of  the  eye,  as  in  hypermetrojiia 
or  myopia,  the  eyes  should  be  provided  with  proper 
glasses,  which  should  be  worn  even  if  an  operation  be 
afterwards  performed. 

Having  decided  on  an  operation,  it  at  once  becomes  a 
question  whether  it  will  be  necessary  to  divide  the  tendons 
of  the  corresponding  muscles  in  both  eyes,  or  whether  a 
tenotomy  in  one  eye  will  sufiice.  Generally  it  is  better  to 
operate  on  both  eyes,  and  to  divide  each  tendon  as  close 
to  the  globe  and  with  as  little  disturbance  of  the  adjacent 
tissues  as  possible.  In  this  way  the  effect  to  be  obtained 
is  ai^portioned  between  the  two  eyes,  and  the  result,  I 
think,  is  better  than  when  hy  a  more  free  division  of  the 
subconjunctival  fascia  and  a  separation  of  it  from  the 
neighbouring  parts,  the  operation  is  confined  to  the  one 
eye.  In  many  cases,  however,  it  is  prudent  to  operate 
first  on  the  one  eye  only,  and  then  to  wait  to  ascertain 
the  exact  effect  it  has  produced  before  proceeding  to 
di%ade  the  tendon  in  the  other  eye.  This  rule  should 
be  obsei-ved  in  the  treatment  cf  strabismus  due  to  a  great 
defect  of  sight  in  one  eye,  and  especially  if  there  is  a 
marked  limitation  of  movement  in  the  squinting  eye  :  it 
should  also  be  followed  in  slight  cases  of  alternating 
strabismus. 

s 
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The  operation  for  strabismus  which  I  prefer  is  the  one 
most  frequently  adopted  at  the  Aloorfields  Hospital.  It  is 
strictly  a  sulioonjunctival  operation,  in  the  sense  that  the 
division  of  the    tendon    is  accomplished 
Fia.  56.    beneath  that  mcnilirane,  the  opening'  in  it 
for  the  necessary  introduction  of  the  instru- 
^^^^^^^        ments  being  opposite  the  inferior  edge  of  the 
\\        tendinous  insertion  oi  the  muscle. 

The  Moorfields  Opehatiox  i-ok  Stkabis- 
MUs. — The  lids  are  to  be  separated  by  a  stop- 
speculum.  The  surgeon  with  a  pair  of  linely- 
toothed  forceps  takes  hold  of  the  conjunc- 
tiva, and  often  at  the  same  time  of  the  deep 
fascia  over  the  lower  edge  of  the  insertion  of 
the  rectus  tendon,  and  with  a  pair  of  blunt- 
pointed   scissors    makes  a   small  opening 
through  both  these  structures,  the  cut  being 
directed  towards  the  globe.    If  the  fascia  has 
escaped  the  snip  of  the  scissors,  it  must  be 
seized  with  the  forceps  and  divided.  The 
blunt  hook  (Fig.  66)  is  now  passed  through 
the  apertures  in  the  conjunctiva  _  and  deep 
fascia,  and  behind  the  tendon,  which  it  ren- 
ders tense  by  being  made  to  draw  it  forward 
and  towards  the  cornea.    The  points  of  the 
scissors  are  next    to    be    introduced,  and 
slightly   separating    them,    one   blade  is 
passed  along  the  hook  behind  the  tendon  and 
the  other  in  front  of  it,  when  by  a  succession 
of  small  snips  the  tendon  is  divided  sub- 
conjunctivally  on  the  ocular  side  of  the  hook. 

The  operation  is  now  completed ;  but,  before  withdraw- 
in'J  the  speculum,  Mr.  Bowman  usually  makes  a  small 
counter-puncture  in  the  conjunctiva,  by  bulgmg  it  on  the 
end  of  the  hook  in  the  situation  of  the  upper  border  ot 
the  tendon  after  its  division,  and  by  then  snipping  it 
with  the  scissors ;  the  object  being  to  allow  any  of  the 
effused  blood  immediately  to  escape,  instead  of  diffusing 

itself  over  the  sclerotic.  , .    ,  -,    ^    xi    j  •  •  •  c 

This  operation  is  equally  applicable  to  the  division  ot 
either  the  internal  or  external  rectus  muscle     It  must 
however,  be  remembered  that  the  tendon  ot  the  external 
rectus  is  inserted  into  the  globe  in  a  line  much  lartlier 
back  than  that  of  the  internal  muscle. 
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Guaefe's  Otehation  eor  Strabisjius. — The  eyelids 
having  being  separated  by  a  speculum,  tlie  assistant  with 
a  pair  of  forceps  draws  the  eye  outwards  if 
the  intcrual"  rectus  is  to  be  divided,  and  in-  I'^ig.  57. 
wards  if  the  operation  is  to  be  on  the  external 
rectus.  The  operator  then  with  a  pair  of 
rinely-toothed  forceps  seizes  hold  of  a  fold  of 
the  conjuuctiva  and  subjacent  tissue  close  to 
the  cornea,  and  at  a  point  a  Httle  below  the 
centre  of  the  insertion  of  the  muscle.  Tliis  he 
cuts  through  with  a  pair  of  scissors,  slightly 
curved  on  the  flat,  and  then  burrowing  with 
their  points  a  little  distance  above  and  below 
the  opening  he  has  made,  he  freely  detaches 
with  a  few  snips  the  subconjunctival  tissue 
from  the  muscle.  The  squint  hook  (Fig.  57) 
is  now  passed  beneath  the  lower  border  of 
the  tendon,  which  is  to  be  divided  with  the 
scissors  as  close  as  possible  to  its  insertion 
into  the  globe.  After  the  tendon  has  been 
cut  through,  the  divided  conjunctiva  should 
be  raised  with  one  hook,  whilst  the  operator 
with  another  hook  explores  the  wound  both 
upwards  and  downwards  to  see  if  any  part  of 
the  tendon  or  of  its  lateral  expansion  has 
escaped  division.  If  the  whole  tendon  has 
been  cut  through,  the  exploring  hook  will  glide  readily 
up  to  the  margin  of  the  cornea  ;  but  if  its  progress  should 
be  checked  by  catching  behind  some  undivided  part  of  the 
tendon,  the  scissors  must  be  again  used  to  sever  that 
which  still  remains  uncut. 


Liebreich's  Opekation  fob.  Strabismus. ^ — The  follow- 
ing is  Dr.  Liebreich's  account  of  his  "  Modification  of  the 
Operation  for  Strabismus,"  which  was  first  published  in 
the  "  Bi-itish  Medical  Journal,"  December  15,  1866  : — "  If 
the  internal  rectus  is  to  be  divided,  I  raise  with  a  pair  of 
forceps  a  fold  of  conjunctiva  at  the  lower  edge  of  the  in- 
sertion of  the  muscle ;  and,  incising  this  with  scissors, 
enter  the  points  of  the  latter  at  the  opening  between  the 
conjunctiva  and  the  capsule  of  Tenon ;  then  carefully 
separate  these  two  tissues  from  each  other  as  far  as  the 
semilunar  fold,  also  separating  the  latter,  as  well  as  the 
caruncle  from  the  parts  lying  behind.  When  the  portion 
of  the  capsule  which  is  of  such  importance  in  the  teno- 

s  2 
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tomy  lias  been  completely  separated  from  the  conjunctiva, 
I  divide  the  insertion  of  the  tendon  from  the  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is 
made  simultaneously  with  the  tenotomy,  upwards  and 
downwards— the  more  so  if  a  very  considerable  effect  is 
desired.  The  wound  in  the  conjunctiva  is  then  closed 
with  a  suture." 

"The  same  mode  of  operating  is  pursued  in  dividing 
the  external  rectus  ;  and  the  separation  of  _  the  conjunc- 
tiva is  to  be  continued  as  far  as  that  portion  of  the  ex- 
ternal angle  which  is  drawn  sharply  bact  when  the  eye 
is  turned  outwards." 

The  advantages  which  he  claims  for  his  operation  are — 
"  1.  It  affords  the  operator  a  greater  scope  in  appor- 
tioning and  dividing  the  eifect  of  the  operation  between 
the  two  eyes. 

"2.  The  sinking  back  of  the  caruncle  is  avoided,  as 
well  as  every  trace  of  a  cicatrix,  which  not  unfrequently 
occurs  in  the  common  tenotomy. 

"  3.  There  is  no  need  for  more  than  two  operations  on 
the  same  individual,  and  therefore  of  more  than  one  on 
the  same  eye." 

Treatment  of  Strabismus  after  the  Opekatiox. — 
As  a  rule  no  local  application  is  required  for  the  eyes 
beyond  frequently  washing  them  with  a  little  tepid  water 
to  clear  them  from  the  slight  conjunctival  discharge  which 
usually  follows  for  a  few  days  after  the  operation.  If 
the  eyes  are  hot  or  painful,  a  fold  of  linen  wet  with  cold 
water  may  be  laid  over  the  closed  lids,  but  the  eyes  should 
owt  be  tied  up  with  a  bandage,  as  it  is  apt  to  increase  the 
sense  of  heat  and  to  add  to  the  discomfort  of  the  patient. 
When  the  tendon  of  one  eye  only  has  been  divided,  the 
eye  which  has  not  been  operated  on  should  be  covered 
with  a  single  turn  of  a  bandage  immediately  after  the 
operation,  so  as  to  compel  the  patient  to  use  the  squinting 
eye,  and  thus  to  keep  it  in  a  central  position  untd  the 
divided  tendon  has  acquired  its  new  insertion.  If  there 
is  much  ecchymosis  on  the  second  or  third  day  after  the 
operation,  the  eye  may  be  frequently  washed  with  a  httle 
weak  lead  lotion  (F.  50) ;  or  if  there  should  be  a  muco- 
purulent discharge  a  mild  astringent  lotion  {t .  4b,  4b) 
may  be  used  three  or  four  times  daily. 

DiVEEGEKT  Strabismus  FOLLO-nrsG  tue  Dnisiox  or 
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OsE  OR  Both  the  Internal  Eectf  Muscles. — This  result 
may  occur  from  the  clivision  of  both  interniil  recti  when 
one  only  was  required  ;  or  it  may  follow  a  too  free  division 
of  the  subconjunctival  fascia ;  or  it  may  arise  from  the 
tendon  having  been  divided  at  too  great  a  distance  from 
its  insertion  into  the  globe.  In  both  of  the  last-mentioned 
cases  the  muscle  recedes  too  much,  and  takes  its  new 
insei'tion  into  the  globe  so  far  back  that  it  loses  more 
of  its  power  than  is  necessary  for  the  correction  of  the 
squint,  and  consequently  gives  to  the  external  rectus 
a  predominance  which  makes  the  eye  diverge.  With 
this  form  of  strabismus  there  is  nearly  always  asso- 
ciated a  sinking  back  of  the  caruncle,  a  defect  which 
gives  an  unsightly  prominence  to  the  globe,  and  favours 
Its  eversion. 

Treatment. — If  divergence  follow  shortly  after  an  opera- 
tion for  a  convergent  strabismus,  in  which  the  internal 
recti  of  both  eyes  have  been  divided,  a  subconjunctival 
tenotomy  should  be  performed  on  both  the  external  recti, 
and  this  should  be  done  even  though  the  divei-gence  be 
slight,  as  when  once  estabUshed  the  eversion  will  steadily 
inci-ease.  If,  however,  the  divergence  is  the  result  of  a 
too  free  division  of  the  internal  rectus  and  adjacent  tissues 
of  one  eye,  then  tlie  external  rectus  of  that  eye  only  should 
be  divided ;  and  if  this  fails  to  correct  the  outward  de- 
viation, the  tendon  of  the  internal  rectus  must  be  brought 
forward  by  an  operation  at  a  subsequent  period.  When- 
ever the  divergence  is  considerable  and  the  power  of  in- 
version limited,  the  simple  subconjunctival  division  of  the 
external  recti  will  not  restore  the  eyes  to  position,  but  the 
operation  which  was  suggested  by  Mr.  Critchett  (page 
262)  must  be  performed  on  one  or  both  eyes  according  to 
the  circumstances  of  the  case. 

Strabismus  pollowing  Pahalysis  op  the  Opponent 
Muscle. — There  are  two  ways  in  which  this  form  of  stra- 
bismus may  be  caused  : — 

1.  The  paralysed  muscle  may  have  regained  a  certain 
amount  of  power,  but  not  sufficient  to  neutralise  its  op- 
ponent muscle  ;  a  strabismus  therefore  continues. 

2.  The  persistence  of  the  squint  after  the  paralysed 
muscle  has  recovered  its  power  may  be  due  to  a  contrac- 
tion of  the  non-paralysed  muscle  Induced  by  the  loss  of 
resistance  of  its  opponent  during  the  period  it  was  para- 
lysed. 
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Treatment — If  tlie  patieut  has  derived  all  the  benefit 
that  can  be  reasonably  anticipated  from  a  long-continued 
constitutioual  treatment  and  a  squint  still  remains  suffi- 
cient to  cause  diplopia  or  to  be  unsightly,  the  tendon  oC 
the  opponent  to  the  paralysed  muscle  should  be  divided. 
If  this  fail  in  rectifying  the  strabismus  the  insertion  of 
the  paralysed  muscle  should  be  brought  forward  in  the 
manner  described  in  the  next  section. 


Critckett's  Operation  for  bkinging  forwaud  the  In- 
sertion or  THE  IntehnaIj  Eectus  Muscle. — The  lids  are 
to  be  separated  with  the  ordinary  spring  speculum  and 
the  eye  is  to  be  drawn  inwards  whilst  the  operator  divides 
subconjunctivally  the  tendon  of  the  external  rectus.  The 
divison  of  this  muscle  at  the  commencement  of  the  ope- 
ration facilitates  the  further  proceedings.    A  vertical  cut 
is  now  to  be  made  with  a  pair  of  scissors  through  the 
conjunctiva  and  deep  fascia  in  a  line  corresponding  with 
the' inner  margin  of  the  cornea,  but  at  U'"  or  2'"  from  it, 
and  then  with'  a  few  successive  snips  the  conjunctiva  and 
suhjacent  fascia  are  to  be  separated  from  the  inner  side 
of  the  globe  as  far  back  as  the  inner  caruncle.    In  doing 
this,  care  mu.stbe  taken  to  divide  the  new  insertion  of  the 
internal  rectus,  so  that  in  drawing  forwards  the  tissues 
which  have  been  thus  detached  from  the  globe,  the  tendon 
of  the  internal  rectus  will  be  raised  with  them.    A  ver- 
tical slip  of  the  conjunctiva  and  fascia  is  now  to  be  cut 
away,  and  the  edges' of  the  wound  are  then  to  be  brought 
accurately  together  with  sutures.    To  accomplish  this, 
three  stitches  of  the  finest  silk  will  be  required :  the 
centre  one  should  be  inserted  first ;  it  should  be  passed 
through  the  slip  of  conjunctiva  wliich  was  left  at  the  edge 
of  the' cornea,  and  through  the  deep  fascia  and  conjunc- 
tiva close  to  the  caruncle,  so  that,  when  fastened,  the  eye 
will  be  drawn  inwards  and  the  caruncle  raised.  The 
upper  and  lower  stitches  are  next  to  be  introduced,  and 
the  assistant  then  gently  inverts  the  eye  whilst  the  threads 
are  being  tied.    When  all  is  completed  the  eye  should 
have  a  decided  internal  strabismus,  as  the  after  result  is 
always  considerably  less  than  that  which  is  obtained  at 
the  time  of  the  operation.    .For  the  first  twenty-four 
hours  after  the  operation  a  fold  of  hnen,  wet  with  cold 
water,  should  be  applied  over  the  closed  lids,  and  it  may 
be  continued  as  long  as  the  eye  feels  hot  or  pamtnl. 
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The  stitches  should  be  removed  about  the  fourth  or  sixth 
day  litter  the  operation. 

PARALYSIS  AND  SFAS.M  OF  Till':  CILIARY  MUSCLK. 

Paralysis  of  the  Cfliary  Musclk. — This  afFection  is 
usually  occasioned  by  some  depressing  illness,  and  espe- 
cially fever  and  diphtheria.  It  is  generally  first  noticed 
duriug  the  convalescence,  when  it  is  discovered  acciden- 
tally by  the  patient.  The  paralysis  varies  greatly  in  its 
extent,  bat  it  is  seldom  complete.  It  mostly  attacks 
children,  but  I  have  met  with  it  once  in  an  adult,  an 
account  of  which  case  I  published  in  the  "  Lancet."* 

Paralysis  of  the  ciliary  muscle  may  be  induced  artifi- 
cially by  freqnent  instillations  into  the  eye  of  a  strong 
solution  of  atropine  (F.  K^). 

Symptoms.  -  A  loss  of  the  accommodative  power  of  the 
eye  in  proportion  to  the  degree  of  the  paralj^sis ;  things 
fur  off  are  seen  clearly,  but  those  which  are  near  are  either 
very  misty  or  ciuite  indistinguishable.  The  far  point  of 
vision  is  unaltered,  but  the  near  point  is  carried  to  a 
distance  from  the  eye.  With  a  convex  glass  near  objects 
are  again  rendered  distinct ;  the  strength  of  the  lens 
which^  an  emmetropic  eye  aifected  with  paresis  requires 
for  near  vision,  affords  a  fair  estimate  of  the  loss  of  power 
it  has  sustained.  In  a  severe  case  the  patient  may  be 
unable  to  see  distinctly  No.  XA^I.  of  Jaeger,  and  yet  with 
proper  convex  glasses  read  with  facility  No.  I. 

The  following  account  of  a  child  who  was  under  my 
care  suffering  from  paralysis  of  the  accommodation  of  the 
eye  is  a  good  example  of  this  disease  :t 

Vf'.  R.  ret.  eleven,  a  pale,  delicate,  but  bright  and  intelligent 
lad,  was  brought  by  hisfallier  to  the  hospital  on  account  of  what 
appeared  a  sudden  great  impairment  of  vision  of  both  eyes.  His 
history  Wiis,  that  up  to  a  fortnight  previously  he  had  always  had 
good  sight,  and  could  read  and  write  with  perfect  case.  Six 
weeks  before  coming  to  the  hospital  he  had  a  low  fever,  from 
which  he  made  a  fair  recovery,  but  was  much  reduced  by  it.  One 
day,  shortly  after  his  illness,  he  discovered  on  attempting  to  read 
that  he  was  unable  to  do  so,  but  that  he  could  distinuuish  objects 
at  a  distance.  Examined  with  Jaeger's  test  types,  he  could  only 
read  No.  XVI.  at  fifteen  inches  from  his  eyes,  but  he  could  with 
facility  tell  the  hour  of  the  hospital  clock  at  twenty-six  feet.  With 


*  Lancet,  May  11,  1861. 


t  Ibid.,  October  14,  1862. 
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II  convex  lens  of  24''  focus  lie  could  reail  at  twelve  inches  No.  XIL; 
with  a  lens  of  18"  focus  No.  VIII.;  with  one  of  12''  fjcns  No.  IV.; 
and  with  a  9''  focus  lens  No.  I.  This  boy  was  treated  with  pur- 
gatives, iron,  and  good  diet,  and  perfect  rest  to  the  eyes,  and  within 
a  month  he  was  able  to  read  No.  I.  perfectly  with  either  eye, 
and  could  see  as  well  as  ever  be  did. 

The  prognosis  is  favourable.  All  the  cases  I  have  seen 
have  ultimately  recovered. 

Treatment. — Absolute  rest  to  the  eyes ;  no  convex 
glasses  should  be  given  to  allow  the  patient  to  read.  For 
children  the  preparations  of  bark  or  iron  (F.  134,  135, 
140,  142)  should  be  prescribed,  with  change  of  air.  For 
adults,  the  mist,  acidi  cum  cinchona  (F.  73)  or  the  mist, 
ferri  perchlor.,  either  with  or  without  small  doses  of 
strychnia  (F.  82,  84). 

As  a  local  application,  the  eyes  may  be  frequently 
bathed  with  cold  water,  or  a  cold  douche  may  be  used 
with  the  lids  closed. 

Spasm  of  the  Ciliaiiy  Muscle  is  a  rare  but  an  occa- 
sional complication  of  hypermetropia,  which  it  masts  by 
rendering  the  eye  temporarily  myopic,  so  that  distant 
vision  is  improved  by  concave  glasses.  It  is  usually  in- 
duced from  overstraining  hypermetropic  eyes  in  repeated 
endeavours  to  read  or  do  close  work,  without  the  aid  of 
proper  convex  glasses.  It  is  productive  of  pain  and  a 
feeling  of  tension  of  the  eyes  after  using  them  for  a  short 
time  at  near  objects,  as  in  reading,  wi-iting,  &c.  This 
affection  may  be  diagnosed  by  the  ophthalmoscope,  when, 
in  spite  of  the  apparent  myopia,  the  eye  exhibits  a  hyper- 
metropic refraction.  It  may  also  be  detected  by  placing 
the  eye  completely  under  the  influence  of  atropine,  so  as 
to  paralyse  the  ciliary  muscle,  and  then  testing  the  re- 
fraction with  convex  glasses.  (See  Article  HvPERiiETROPiA, 
p.  238). 

Spasm  of  the  ciliary  muscle  may  be  caused  artificially 
by  applying  the  Calabar  bean  to  the  eye.  (See  Article 
Calabab  Bean,  page  96). 

Treatment. — Order  the  patient  to  abstain  from  all  work, 
and  use  the  gutta^  atropiaa  (F.  16)  twice  daily  for  several 
days.  The  eye  may  be  then  tried  with  convex  glasses, 
and  having  ascertained  the  degree  of  hypermetropia, 
suitable  spectacles  may  be  ordered,  but  they  should  not  be 
worn  until  the  eyes  have  had  at  least  five  or  six  weeks' 
complete  rest. 
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DTPLOriA. 

DiPLOriA,  or  douLlo  vision,  is  prodncecl  by  any  cansc 
which  prevents  the  optic  axes  from  being  directed  jointly 
on  the  same  point,  so  that  the  impressions  cannot  fall  on 
corresponding  parts  of  the  two  retince.  Two  objects  are 
seen,  a  trne  and  a  false  one,  the  latter  varying  in  position 
with  respect  to  the  former  according  to  the  strabismns 
which  is  given  by  the  excess  of  power  in  one  or  more  of 
the  ocular  muscles.  The  existence  of  diplopia  of  course 
implies  that  the  patient  has  binocular  vision. 

There  are  two  forms  of  diplopia,  Iwmonymoiis  and 
crossed. 

Homonymous  or  direct  clijilopia  is  met  with  in  conver- 
gent strabismns,  when  the  rays  from  the  object  fall  in  one 
eye  on  the  retina  internal  to  the  yellow  spot.  The  false 
impression  is  projected  outwards,  and,  if  emanating  from 
the  right  eye,  is  seen  on  the  right  or  outer  side  of  the  true 
object. 

Crossed  diplopia  occurs  in  external  or  divergent  strabis- 
mus, when  the  rays  from  the  object  are  brought  to  a  focus 
in  one  eye  on  the  retina  external  to  the  yellow  spot.  The 
false  image  is  projected  inwards  across  the  nose  :  thus, 
if  it  proceed  from  the  right  eye  it  is  seen  on  the  left  of 
the  true  object. 

THE  ACTION  AND  USES  OF  PRISMS. 

The  rays  of  light  as  they  pass  through  a  prism  are  de- 
Hected  towards  its  base ;  hence  it  is,  that  if  a  prism  is 
placed  in  front  of  the  eye  with  its  base  towards  the  nose, 
the  rays  being  bent  inwards  will  be  brought  to  a  focus  at 
a  point  internal  to  the  yellow  spot.  The  patient  would 
now  have  diplopia ;  but  in  order  to  iinite  the  two  images 
and  bring  ttem  on  corresponding  parts  of  the  two  retinas, 
he  squints  involuntarily  outwards,  and  if  the  prism  is  a 
weak  one,  he  succeeds  in  overcoming  the  displacement. 
The  strabismus  which  is  thus  produced  is  called  a  correc- 
tive squint.  But  if  the  prism  is  strong,  the  patient  is 
unable  in  this  manner  to  correct  the  displaced  image, 
and  he  has  diplopia. 

Prisms  will  be  found  useful — 

1.  To  ascertain  the  presence  of  binocular  vision. 

2.  To  test  the  strength  of  the  muscles  of  the  eye. 
a.  To  wear  as  spectacles  to  correct  diplopia. 
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1.  To  Ascpvtain  ili,,'.  Presence  of  liinocvlar  Vision,  thal 
is,  to  determine  whether  the  patient  uses  both  eyes  in  look- 
ing at  an  object.    Place  a  prism  of  about  12°  in  front  of 
one  eye  witli  its  base  outwards;  if  there  is  at  once  a  cor- 
rective inward  squint,  we  miiy  be  satisfied  thai:  the  patient 
enjoys  binocukir  vision.    If,  however,  there  is  no  move- 
ment of  the  eye,  and  no  diplopia,  it  shows  that  the 
patient  does  not  use  that  eye,  but  that  he  is  looking;  with 
the  other,  and  has  uutth(!refore  binocular  vision.    If  now 
the  prism  is  placed  before  the  eye  which  he  does  use, 
it  will  at  once  move  slightly  inwards,  but  it  will  not  be  a 
corrective  squint,  for  the  non-seeing  eye  will  at  the  same 
time  go  an  equal  distance  outwards  ;  this  latter,  however, 
is  only  an  associated  movement.    This  mode  of  examining 
the  eye  is  often  of  great  service  in  detecting  impostors, 
who,  for  some  reason  known  only  to   themselves,  are 
feigning  the  loss  of  sight  of  one  eye— in  many  cases  for 
the  sake  of  compensation  after  injury. 

2.  To  Tesi  iuUhPrisms  tlwItclaHve  Strengih  of  tlieMuscles 
of  the  Eiie.—A.  normal  eye  can  overcome  a  prism  of  from 
16°  to  24°  with  its  base  turned  outwards ;  but  with  its 
base  inwards,  only  one  of  from  6°  to  8°— that  is_  to  say, 
by  a  corrective  squint  it  can  so  readjust  the  displaced 
image  on  the  retina  that  there  is  no  diplopia,  but  bino- 
cular vision.    In  order  to  determine  the  degree  of  insuf- 
ficiency of  power  of  the  internal  recti,  try  what  is  the 
strono-est  prism  with  its  base  turned  outwards  each  eye  is 
able  to  overcome.    A  lighted  candle  should  be  placed  • 
seven  or  eio-ht  feet  in  front  of  the  patient,  at  which  he  is 
to  be  directed  to  look.    If  he  is  short-sighted,  suthciently 
powerful  concave  glasses  should  be  given  to  him  to  enable 
him  to  see  the  light  distinctly.    Prisms_  ol  increasing 
strengths  should  now  be  held  in  succession  with  their 
bases  outwards  before  one  eye,  until  it  is  decided  which 
is  the  strongest  he  can  see  through  without  diplopia. 
The  power  of  the  prism  which  he  can  thus  overcome,  com- 
pared with  that  which  a  normal  eye  can  master,  wiU 
indicate  the  decree  of  insufficiency  of  the  internal  rectus 
of  that  eye.    The  other  eye  must  then  be  tested  m  a 
similar  manner.    It  will  be  thus  sometimes  tound  that  the 
sfcren<^th  of  the  internal  muscles  has  been  so  reduced,  that 
instead  of  l)eiug  able  to  correct  the  displaced  image  pro- 
duced by  a  prism  of  16°  to  24°  as  m  the  normal  eye,  they 
can  only  overcome  one  of  fi-om  4°  to  6°.    Conversely  the 
strength  of  the  external  recti  may  be  ascertained  by 
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testing  the  eyes  with  prisms  with  their  bases  directei] 
inwards. 

Another  method  of  measuring  the  strength  of  the 
muscles  of  the  eye  is  as  follows  : — 

A  normal  eye  can  only  overcome  a  prism  of  from  1°  to 
2^  if  the  base  be  turned  either  upwards  or  downwards. 
Place,  therefore,  in  front  of  the  eye  a  prism  of  a  higher 
degree,  and  diplopia  will  be  produced ;  the  false  object 
wifl  be  projected  either  directly  above  or  below  the  true 
one.  If  the  prism  be  held  with  its  base  upwards,  the  false 
image  will  appear  below  ;  and  if  the  base  be  placed  down- 
wards, the  wrong  impression  will  show  itself  above  the 
true  one,  but  they  will  both  appear  in  the  same  line.  This, 
however,  is  on  the  supposition  that  the  external  and  in- 
ternal recti  of  the  two  eyes  exactly  balance  each  other. 
//  they  do  not,  the  false  object  will  not  only  appear  either 
above  or  below  the  true  one,  but  it  will  be  cast  either  to^ 
its  outer  or  inner  side,  according  to  the  predomina,tice  of 
power  of  the  external  or  internal  recti,  and  the  diplopia 
will  be  then  either  crossed  or  homonymous.  _A  slip  of 
red  glass  placed  in  front  of  one  of  the  eyes  will  at  once 
determine  the  form  of  the  diplopia,  by  giving  a  coloured 
tint  to  one  of  the  objects,  and  thus  indicating  which  of 
the  two  is  the  false  impression.  The  extent  of  the  in- 
sufficiency may  then  be  ascertained  by  trying  what 
prism,  placed  in  front  of  the  one  with  its  base  upwards, 
will  restore  the  true  and  false  images  to  a  direct  line  one 
above  the  other.  Of  course,  if  the  diplopia  is  found  crossed 
the  prisms  must  be  tried  before  the  eye  with  their  bases 
tui-ned  inwards  ;  and  if  homonymous,  with  their  bases 
placed  outwards.  If  the  diplopia  is  crossed,  it  indicates 
an  excess  of  power  in  the  external  recti,  and  consequently 
an  insufficiency  of  the  internal  muscles ;  and  the  reverse 
if  tlie  diplopia  is  homonymous. 

3.  To  Wear  as  Spectacles  to  Correct  Diplojria. — Incases 
of  paralytic  strabismus,  prisms  are  often  of  great  service, 
and  esi^ecially  during  the  progi-ess  of  recovery  from  palsy 
of  the  sixth,  or  partial  paralysis  of  the  third  nerve,  in 
which  the  internal  rectus  is  the  only  muscle,  or  the  one 
principally  afi'ected,  and  where  from  special  reasons  the 
patient  objects  to  keep  the  eye  covered  to  avoid  the 
diplopia.  The  spectacles  should  be  furnished  with  a  piece 
of  plane  plate  glass  for  the  sound  eye,  and  with  a  rightly- 
adjusted  prism  ibr  the  paralytic  one.  Whilst  using  the 
prism,  the  patient  should  be  kept  under  observation, 
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as,  if  the  case  is  prorrresssiug  to  a  favourable  termination, 
the  prism  -will  require  to  be  frequently  cbauged  for 
anotber  of  a  lower  degree  as  tbe  paralysed  muscle 
gradually  regains  power,  until  at  last  its  use  may  be 
abandoned. 

PAllALYTIC  AFFECTIONS  OF  THE  MUSCr.ES  OF  THE  EYE. 

The  suljject  of  paralysis  of  the  separate  nerves  v,'hich 
supply  the  muscles  of  the  eye  is  involved  in  considerable 
obscurity,  as  although  in  many  cases  the  diagnosis  of  the 
paralysis  is  clear,  yet  in  a  vast  number  it  is  difficult  to 
assign  any  satisfactory  explanation  for  the  sudden  or 
gradual  loss  of  power  in  the  structures  supplied  by  one 
jDarticular  nerve.  Either  the  third,  fourth,  or  sixth  nerve 
may  become  paralysed,  without  there  being  evidence  of 
disease  in  any  other  portion  of  the  nervous  system.  The 
loss  of  power  may  he  sudden,  or  it  may  be  gradual,  the 
paralytic  symptoms  increasing  daily  until  they  have 
reached  a  certain  point,  at  which,  for  a  time,  they  usually 
remain  stationary.  After  a  variable  interval,  the  nerve, 
as  a  rule,  begins  to  recover  its  tone,  and  the  parts  sup- 
plied by  it  ultimately  resume  their  normal  action. 

The  immediate  result  of  paralysis  of  one  of  these  nerves 
is  a  strabismus,  caused  by  a  loss  of  the  balance  between 
the  muscles  of  the  affected  eye.  This  is  termed  a  ^jara- 
hjtic  strabismus,  to  distinguish  it  from  those  forms  of 
squint  which  are  due  to  some  anomaly  in  the  refraction 
of  the  eye.  The  paralytic  strabismus  has  this  cha- 
racteristic, that,  whereas  in  the  concomitant  squint  the 
primary  and  secondary  deviations  are  equal,  in  the 
paralytic  the  secondary  is  greater  than  the  primary. 
This  is  easily  seen  by  making  the  following  examination  : — 
If  the  sound  eye  be  covered  with  the  band,  and  the 
patient  be  directed  to  look  at  a  given  point,  the  prtmanj 
deviation  or  movement  of  the  paralysed  eye  will  be  far 
less  than  the  associated  or  secondary  movement  of  the 
sound  one. 

If  the  patient  be  directed  to  cover  the  sound  eye  with 
the  hand  and  then  to  walk  across  the  room,  he  will  suffer 
more  or  less  from  vertigo,  and  frequently  to  such  an 
extent  as  to  cause  him  to  stagger  in  his  gait  like  a 
drunken  mau.  This  inability  to  co-ordinate  the  action  of 
the  muscles  under  the  direction  of  the  paralysed  eye  is 
most  marked  when  the  palsy  of  the  nerve  is  complete. 
In  cases  of  diplopia  from  commencing  paralysis  of  an 
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ocnlnr  norvo  when  there  is  a  difficiilty  iu  decidiiirr  which 
is  the  affected  eye,  a  rapid  and  correct  diagnosis  may  he 
often  made  by  tehin^'tlie  patient  to  walk  a  short  distance 
with  his  hand  phiced  first  over  ouc  eye,  and  then  over  the 
other.  The  att'ected  eye  is  the  one  which,  when  the  other 
is  closed,  indnces  vertigo. 

Paralysis  of  one  or  more  of  the  ocular  nerves  may  be 
caused  by — 

a.  Intra-cranial  disease. 

/3.  Intra-orbital  disease. 

y.  Blood-poisoning,  such  as  syphilis,  rheumatism,  and 
gout. 

d.  Reflex  irritation. 

a.  From  Intra-cranial  Disease. — When  paralysis  of  the 
ocular  muscles  proceeds  from  disease  of  the  brain,  it  is 
seldom  confined  to  the  structures  supijlied  by  one  par- 
ticular nerve  ;  or  if  during  the  early  symptoms  only  one 
nerve  is  involved,  there  are  usually  other  indications  of 
cerebral  mischief.  The  patient  totters  or  trips  in 
walking,  or  has  pain  or  giddiness  in  the  head ;  or,  per- 
haps, has  some  loss  of  power  in  the  muscles  of  ex- 
pression or  a  diminution  of  sensibility  in  the  skin  of 
the  face. 

(3.  From  Tntra-orbital  Disease. — Pressure  upon  any  of 
the  ocular  nerves  in  their  course  along  the  orbit  to  the 
eye  will  cause  a  partial  or  complete  paralysis  of  their 
functions.  This  may  be  induced  by  a  tumour  within  the 
orbit,  or  by  an  orbital  node,  or  by  some  inflammatory 
or  specific  exudation  either  around  the  nerve  or  within 
its  sheath. 

_  y.  From  Blood-poisnning. — To  either  syphilis,  rheuma- 
tism, or  gout  many  of  the  cases  of  paralysis  of  one  of  the 
motor  nerves  of  the  eye  are  to  be  attributed,  A  thicken- 
ing of  the  fibrous  sheath  of  dura  mater,  through  which 
the  nei-ve  runs  in  its  passage  to  the  orbit,  or  some  in- 
flammatory exudation  peculiar  to  the  affection  from  which 
the  patient  suffers,  may  compress  the  nerve  and  paralyse 
its  functions.  We  have  illustrations  of  analogous  forms 
of  local  palsy  in  the  paralysis  of  the  muscles  of  the  face, 
from  palsy  of  the  portio  dura  of  the  seventh  nerve,  and 
in  facial  anesthesia  from  palsy  of  the  fifth.  Both  of 
these  examples  may  undoubtedly  be  due  to  a  pressure  on 
the  nerves,  either  from  an  inflammatory  thickenino-  of 
neighbouring  structures,  or  from  some  morbid  deposit 
dependent  on  a  blood  poison. 
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S.  From  Befle.c,  Irrlt.al ion. —li  is  always  difficult  to  ob- 
tain direct  evidence  to  prove  that  the  functional  disturl;- 
anco  of  a  nerve  is  dependent  on  distant  irritation.  I 
think,  however,  that  there  can  be  no  doubt  but  that  many 
of  the  forms  of  local  paralysis  which  are  met  with  boUi  in 
the  child  and  the  adult  are  due  to  this  cause,  and  that 
frequently  the  palsy  of  an  ocular  nerve  may  also-  arise 
from  it.    The  most  striking  illustrations  of  this  class  of 
disease  are  to  be  found  in  the  cases  of  infantile  paralysis, 
where  a  single  muscle,  as  the  tibiahs  anticus,  or  the  long 
extensor  of  the  toes,  or  a  group  of  muscles,  as  the  fle.wrs 
or  the  extensors  of  the  leg,  become  suddenly  deprived  ot 
power     Mr.  William  Adams,  in  speaking  of  infantile 
paralysis,  says,  "  It  is  frequently  neither  preceded  nor 
accompanied  by  any  cerebral  symptoms,  and,  even  when 
such  symptoms  show  themselves,  they  are  generally  ot  a 
transient  character  ;  "  and  further  on  he  remarks,  "  Ihis 
form  of  paralysis  generally  takes  place  during  the  period 
of  first  dentition,  and  would  seem  to  be  connected  with 
the  irritation  attending  this  process;"  and,    "that  a 
marked  characteristic  of  this  afi'ection  is  a  tendency  to 
spontaneous  cure."* 

On  inquiring  into  the  history  of  many  of  the  cases  ot 
nalsY  of  an  ocular  nerve,  no  symptoms  of  syphilis,  rheu- 
matism, or  gout  are  to  be  detected  and  there  are  no 
evidences  of  brain  disease  or  mischief  withm  the^  orbit. 
A  further  investigation,  however,  will  frequently  discover 
as  the  cause  of  the  palsy,  some  eccentric  irritation  m  a 
disorder  of  the  liver,  stomach,  or  some  other  portion  ot 
the  intestinal  canal.  ,    •       j  r 

The  analoo-y  between  mfantde  paralysis  and  some  ot 
the  cases  of  palsy  of  the  ocular  muscles  at  once  becomes 
manifest.  In  both,  cerebral  symptoms  may  be  wanting 
or  may  have  been  only  transient ;  in  both  remote  irrita- 
tion may  be  the  exciting  cause  of  the  palsy ;  m  children 
it  is  usually  dentition,  and  in  adults  derangement  of  the 
abdominal  viscera  :  and,  lastly,  in  both  we  have  the  same 
tendency  to  spontaneous  cure.  The  nerve  which  is  I  be- 
lieve, thi  most  frequently  affected  trom  reflex  irritation  is 

^^'Before'  describing  the  symptoms  which  indicate  para- 
lysis of  one  or  more  of  the  muscles  of  the  eye,  I  will  farst 


*  Club  Foot,  by  William  Adams,  pp.  61,  62. 
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bricHy  refer  to  the  anatomy  aud  funetiuus  of  each  of  the 
motor  ocular  uerves. 

The  TiuKD  Neuve — motor  ncnli — is  the  largest  of  the 
three  motor  nerves  which  sn23i:)ly  the  muscles  of  the  eye. 
In  its  course  along-  the  outer  wall  of  the  cavei-nons  sinus 
it  divides  into  two  branches,  a  siqierior  and  an  hij'eviur, 
which  enter  the  orbit  through  the  sphenoidal  fissure, 
passing  between  the  two  heads  of  the  external  rectus. 
a.  The  superior  division  supplies 
The  levator  palpebras. 
The  superior  rectus. 
jS.  The  inferior  division  supplies 
The  internal  rectus. 
The  infei'ior  rectus. 

The  inferior  oblic[ue,  and  a  branch  to  the 
lenticular  ganglion  (its  short  root). 
In  addition  to  the  above-named,  the  third  nerve  throiigh 
its  branch  to  the  lenticular  ganglion  supplies,  under  the 
name  of  the  ciliary  nerves,  the  muscular  structures  within 
the  eye,  the  ciliary  muscle,  and  sphincter  pupillas  of  the 
iris. 

In  the  outer  wall  of  the  cavernous  sinus  the  third  nerve 
communicates  with  the  ophthalmic  division  of  the  fifth, 
and  with  the  cavernous  plexus  of  the  sympathetic. 

The  functions  of  the  third  nerve  are :  to  preside  over 
the  action  of  the  muscles  to  which  it  sends  branches, 
and  under  the  influence  of  light  upon  the  retina  to  eifect 
the  contraction  of  the  pupil.  "  The  motor  action  of  the 
third  nerve  may,  therefore,  be  excited  through  the  optic 
nerve.  There  can  be  no  doubt,  indeed,  that  this  is  the 
ordmary  method  by  which  contraction  of  the  jjupil  is 
produced  during  life  ;  the  stimulus  of  light  falling  upon  the 
retina  excites  the  optic  nerve,  and  through  it  that  portion 
of  the  brain  iu  which  the  third  nerve  is  implanted."* 

Paralijsis  of  tke  third  ntroo  may  be  either  comiilete  or 
liariial. 

When  the  paralysis  is  com])lete,  there  is  an  al)sohite  loss 
of  power  in  all  the  structures  of  the  eye  supplied  by  the 
third  nerve.  The  levator  palpebras  being  paralysed,  the 
upper  lid  droops  over  the  eye  and  cannot  be  raised  by  the 
patient.    The  superior,  inferior,  and  internal  recti,  and 

Todd  and  Bowman's  Physiological  Anatomy,  1st  edit,  vol  ii 
p.  103. 
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the  inferior  oljliquc  muscles,  have  ceased  to  exercise  any 
control  over  the  movements  of  the  globe,  and  the  eye  is 
under  the  dominion  of  the  externa,!  rectus  and  the  sujierior 
oblique,  which,  acting  together,  draw  the  globe  outwards 
and  slightly  downwards.    A  strong  divergent  strabismus 
is  thus  given  to  the  eye,  and  the  patient  has  crossed 
diplopia,  the  false  object  appearing  across  the  nose  on 
the  other  side  of  the' true  one   (see  Crossed  Diplopia, 
page  265).    But  in  addition  to  this,  the  pupil  is  widely 
dilated,  and  from  paralysis  of  the  ciliary  muscle  the 
accommodation  is  destroyed.    From  the  complete  relaxa- 
tion of  so  many  of  the  ocular  muscles  there  is  geuerally  a 
shght  protrusion  of  the  globe.    If  the  patient  be  directed 
to  close  the  sound  eye,  he  will  generally  walk  with  an  un- 
steady gait,  and  miss  the  objects  he  endeavours  to  seize. 
Such  are  the  symiDtoms  of  a  complete  paralysis  of  the 
third  nerve ;  but  it  is  seldom,  except  in  cases  of  cerebral 
disease,  or  of  tumours  in  the  orbit,  that  all  the  branches 
of  the  nerve  are  thus  affected. 

Fartial  iKwalysis  of  the  third  nerve  may  exist  m  two 

forms.  ,     ,T  114- 

a  There  may  be  a  diminution  rather  than  an  absolute 
loss  of  power  in  all  the  structures  which  the  nerve 
supplies  and  the  patient  then  exhibits  the  symptoms 
already  described,  but  in  a  modified  degree.  The  ptosis 
is  only  partial ;  the  pupil  is  dilated,  but  not  to  its  ntinost, 
and  the  accommodative  power  of  the  eye  is  diniiuished  ; 
there  is  a  divergent  strabismus  with  crossed  diplopia,  but 
it  is  not  extreme,  and  with  an  extraordinary  etiort  the 
patient  can  draw  the  eye  either  slightly  mwards,  upwards, 

or  downwards.  p  +i,„ 

/3  In  many  cases,  however,  of  ]iartial  paralysis  ot  tlie 
third  nerve,  some  of  its  filaments  only  are  aflected.  the 
loss  of  power  may  be  confined  to  one  or  more  ot  the  recti 
muscles,  any  one  of  which  may  be  separately  paralysed  ; 
but  the  paisy  is  seldom  if  ever  limited  to  the  inferior 
obhque  The  muscle  which  is  the  most  frequently  in- 
volved is  the  internal  rectus  ;  it  is  rare  for  the  superior  or 
inferior  rectus  to  be  paralysed  whilst  the  internal  muscle 
remains  intact.  The  pupil  is  generally  more  or  less 
dilated,  but  I  have  seen  it  in  exceptional  cases  of  its 
normal  size  ;  the  levator  palpebrte  frequently  retains  its 
influence  over  the  upper  lid,  even  when  one  ^ove  of  «  e 
muscles  of  the  eye  are  paralysed.  There  is  always  some 
dii,lopia,  the  false  object  varymg  m  position  with  lespect 
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tci  Uic  true  one,  iu  accorelauce  with  the  muscle  or  muscles 
which  have  lost  their  power;  thus  — 

In  paralysis  of  the  internal  rectus,  there  is  a  divergent 
strabismus,  but  the  eye  can  be  turned  upwards  or  down- 
wards. The  diplopia  is  crossed,  and  the  false  object  is  ou 
a  level  with  the  true  one. 

In  paralysis  of  the  superior  rectus,  the  eye  is  displaced 
downwards  and  outwards  by  the  combined  action  of  the 
inferior  and  external  recti  and  superior  oblique  muscles, 
whenever  an  attempt  is  made  to  look  up.  The  diplopia 
is  crossed,  and  the  false  object  is  above  the  level  of  the 
true  one. 

In  paralysis  of  the  inferior  rectus,  the  eye  deviates 
upwards  and  outwards  by  the  combined  action  of  the 
superior  and  external  recti  and  the  inferior  oblique 
muscles,  when  an  effort  is  made  to  look  down.  The 
diplopia  is  crossed,  aud  the  false  object  is  projected  below 
the  level  ol'  the  true  one. 

The  Fourth  Nerve — tlie  trochlear — the  smallest  of  the 
cerebral  nerves,  passesalongtheouterwall  of  the  cavernous 
sinus,  and  enters  the  orbit  by  the  sphenoidal  fissure.  It 
then  moiints  above  the  other  nerves,  and  running  close  to 
the  periosteum  of  the  roof  of  the  orbit,  it  applies  itself  to 
the  orbital  surface  of  the  superior  oblique  muscle.  As  it 
traverses  the  wall  of  the  cavernous  sinus,  it  communicates 
with  the  sympathetic  through  filaments  from  the  carotid 
plexus,  and  as  it  enters  the  orbit,  it  occasionally  gives  a 
branch  to  the  lachrymal  nerve.  The  function  of  the 
fourth  nerve  is  entirely  motor. 

In  paraljisis  of  the  fourth  nerve,  the  early  symptoms  are 
often  obscure  and  easily  overlooked ;  but  when  the  jDalsy  * 
is  complete,  they  are  ^^sually  sufficiently  marked  to  be 
diagnosed  by  a  careful  examination  of  the  eye.  It  should 
be  remembered  that  the  function  of  the  superior  obHque 
in  health  is  to  roll  the  eye  downwards  and  outwards,  and 
that,  therefore,  no  defect  of  sight  arising  from  a  want  of 
power  in  this  muscle  ^vill  be  noticed  by  the  patient  so 
long  as  his  eyes  are  fixed  on  objects  above  the  horizontal 
;  mesial  line. 

Paralysis  of  the  supei'ior  oblique  is  occasionally  con- 
!  genital,  and  frequently  in  such  cases  the  patient  will 
instinctively  incline  his  head  to  the  opposite  side  to 
I  enable  him  to  get  single  vision  with  the  two  eyes.    In  a 
!  few  instances  it  is  probable  that  this  constant  habit  of 
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liolding  the  head  on  one  side,  to  correct  the  diplopia 
caused  by  congenital  palsy  of  the  fourth  nerve  has  been 
the  cause  of  wry-uock.  _ 

The  tiiimpimns  which  characterise  palsy  ot  this  muscle 
are,  that  wlienever  an  attempt  is  made  to  look  down- 
wards the  affected  eye  is  drawn  sli.trhtly  upwards  and 
inwards,  and  the  patient  has  homonymous  diplopia,  the 
false  object  appearing  to  the  outer  side  and  below  the 
level  of  the  true  one,  and  slanting  towards  it.  the 
interval  between  the  true  and  false  impressions,^  both  m 
latitude  and  elevation,  are  increased  as  the  globe  is  verti- 
cally depressed. 

Tme  SiXTtt  Nerve— a?*d«ce'/!..s— crosses  the  cavernous 
sinus  IviuS  close  against  the  outer  side  of  the  internal 
carotid  artery.  It  enters  the  ovUt  through  the  sphenoidal 
fissure  passing  between  the  two  heads  of  the  external 
rectus  to  the  ocular  surface  of  which  muscle  it  is  dis- 
tributed. In  its  passage  through  the  cavernous  sinus  it 
receives  sympathetic  filaments  from  the  carotid  plexus 
and  a  branch  from  Meckel's  ganglion.  The  function  of 
the  sixth  nerve  is  entirely  motor.  _ 

In  paralysis  of  the  sixtlmerve  there  is  a  marked  in- 
ternal strabismus ;  the  eye,  when  the  palsy  is  complete 
cannot  be  drawn  outwards  beyond  the  mesial  line  of  the 
orbit  but  it  can  be  turned  freely  m  all  other  directions. 
There  is  homonymous  diplopia,  the  false  image  being 
pioiected  to  the  outer  side  of  the  true  one.  If,  with  the 
sound  eye  closed,  the  patient  endeavours  to  seize  an 
obiect,  he  misses  his  aim,  the  hand  passing  to  its  outer 
side  In  walking  he  generally  turns  his  head  rather 
•  towards  the  side  opposite  to  that  of  the  affected  eye,  so 
as  to  avoid  the  diplopia  by  not  looking  outwards. 

All  the  ocular  muscles  may  be  paralysed  from  cerebral 
disease  or  from  tumours  of  the  orbit ;  the  eye  is  then  ren- 
dered prominent  and  stationary  in  the  centre  of  the  orlnt. 

Thp  vroqnosis  of  the  paralytic  affections  of  the  muscles 
of  the  eve  is  determined  by  the  following  considerations 

%he  Canse  of  the  PaValys/s.-When  the  loss  o  power 
,3ro;eeds  from  some  syphilitic,  rheumatic,  or  gouty  disease, 
m  from  some  reflex  irritation,  the  prospect  ot  recovery 
liv  ^iiHb  e  remedies  is  favourable.  When,  however, 
"^l^U^^om  intra-cranial  mischief,  andis  asso- 
ciated with  other  cerebral  symptoms,  the  prognosis  is  bad. 
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li.  The  Ecctviif,  (if  fJic  rartil iidis,  whether  it  is  partial 
or  couiplete,  or  coufiued  to  the  iiuiscles  supplied  by  one 
nerve,  is  an  inipiortant  point  to  decide.  The  prognosis  is 
alwaj's  most  favourable  when  the  paralysis  is  partial  and 
limited  to  oue  ocular  nerve,  and  when  there  are  no  other 
symptoms  of  disease  of  the  nervous  system. 

y.  The  LeiKjth  of  Time  the  Panilijsis  hag  Lasted. — If  the 
loss  of  power  has  been  persistent,,  and  no  improvement 
has  taken  place  in  sjjite  of  judicious  treatment,  the  prog- 
no'sis  is  unfavourable.  There  are,  however,  many  cases 
in  which  recovery  progresses  to  a  certain  point,  and  then 
ceases  ;  the  jDaralysed  muscle  does  not  completely  regain  its 
former  tone,  and  a  slight  strabismus  with  diplopia  remains. 
For  such  patients  much  may  be  done  by  local  treatment. 

Treatment. — If  the  paralysis  is  due  to  syphilis,  rheuma- 
tism, or  gout,  the  patient  must  be  treated  constitutionally, 
with  the  medicines  suited  to  these  special  diseases.  In 
most  cases  benefit  is  gained  from  small  and  repeated  doses 
<.if  the  iodide,  or  the  iodide  and  bromide  of  potassium 
(F.  89,  95),  or  of  the  iodide  of  potassium  combined  with 
iron  (F.  90).  The  bowels  should  be  freely  opened  by  a 
purgative,  and  counter-irritation  may  be  used  behind 
the  ear,  either  by  rubbing  in  a  stimulating  liniment,  or 
by  applying  a  small  blister.  In  syphilitic  cases,  pil. 
hydrarg.  subchloridi.  comp.  gr.  .5  maybe  given  every  other 
night  for  a  short  time,  or  a  little  of  the  unguent,  hydrai-g. 
may  be  rubbed  night  and  morning  into  the  temple  of  the 
affected  eye.  Where  reflex  irritation  may  be  reasonably 
expected  to  be  the  cause  of  the  paralysis,  as  in  certain 
cases  of  palsy  of  the  sixth  nerve,  the  source  of  the  mis- 
chief must  be  sought  for  in  some  functional  derangement 
of  abdominal  viscera.  The  important  connection  between 
the  sixth  nerve  and  the  sympathetic  is,  I  think,  quite 
sufficient  to  account  for  its  being  prejudicially  inliueuced 
Ijy  visceral  irritation. 

To  relieve  the  diplopia,  which  is  so  distressing  to  the 
patient,  the  affected  eye  should  be  excluded,  either  by 
being  covered  with  a  bandage,  or  by  the  use  of  a  pair 
of  spectacles  with  large  curved  glasses,  one  of  which 
has  been  completely  darkened.  In  certain  cases,  prisms 
are  of  the  greatest  service  in  uniting  the  double  images, 
but  it  must  be  remembered  in  using  them,  that  they  will 
have  to  be  repeatedly  changed,  as  the  palsied  muscle  re- 
gains its  power.  For  the  internal  strabismus,  from  para- 
l,y.sis  of  the  external  rectus,  the  prism  must  be  placed  with 
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its  base  outwards ;  and  for  the  external  Btrabismus,  from 
paralysis  of  the  internal  rectus,  the  prism  must  be  used  . 
with  its  base  invarch. 

Wbeu  the  paralysis  is  probably  dependent  on  a  local 
affection  of  the  nerve,  as  from  some  rheumatic  or  gouty 
effusion.  Faradization  is  often  of  the  greatest  service,  but 
it  should  not  be  recommended  if  there  is  any  reason  to 
suspect  cerebral  disease.  ,       i  r 

Under  one  or  other  of  the  methods  of  treatment  i 
have  described,  the  majority  of  the  cases  of  palsy  of  one 
of  the  ocular  nerves  will  steadily  progress  to  complete 
recovery.     There  are,  however,  occasionally  instances 
when  the  remedies  fail,  and  the  muscle  having  regained 
a  certain  amount  of  power  ceases  to  improve,    men  this 
happens  and  the  strabismus  and  diplopia  have  contmued 
stationary  for  some  months,  an  operation  may  be  per- 
formed with  advantage,  to  restore  the  balance  of  power 
between  the  muscles.     If  the  paralytic  strabismus  be 
divergent,  the  external  rectus   may  be  divided;  and 
should  this  fail,  the  internal  rectus  may  be  brought  for- 
ward, as  recommended  in  the  Article  Strabismus,  page 
262.    If,  however,  the  remaining  strabismus  be  conver- 
gent, the  internal  rectus  may  be  divided. 

iNVOLTJNTAny  OSCILLATIONS  OF  THE  Ghoms—Nystagmus 
—usually  indicate  an  unsound  state  of  the  nervous  system 
of  the  eye.   They  are  frequently  associated  with  congenital 
cataract,  and  with  defective  vision  produced  from  a^y 
cause  in  early  childhood;  they  are  also  often  met  with 
in  albinos.    These  rapid  movements  of  the  eyes  are  qmte 
beyond  the  patient's  control  and  continue  without  liis 
knowledge.    The  oscillations  are  almost  invariably  hori- 
zontal, but  cases  have  been  recorded  in  which  they  were 
both  vertical  and  rotatory.     Mr.  Soelberg  Wells  has 
related  two  cases  of  vertical  nystagmus,  and  I  have  seen 
one  patient  in  whom  the  oscillations  were  rotatory,  the 
movements  being  caused  by  the  alternate  contractions  of 
the  superior  and  inferior  obUque  muscles  Notwithstand- 
ing the  incessant  oscillations  of  the  globes,  the  power  to 
move  the  eyes  together  in  all  dh-ections  is  unaffected. 
The  division  of  the  ocular  muscles  affords  no  rehet  to  the 
constant  oscillatory  motions.    In  one  patient,  fi^.-f 
I  had  occasion  to  remove  a  shrunken  globe  which  oscil- 
lated in  concert  with  its  fellow  the  muscles  continued 
their  alternating  action,  and  jerked  the  conjunctiva  to 
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which  their  cut  ends  had  become  attached,  in  iiuison  with 
the  movements  of  the  remaining  eye. 

Treatment. — The  only  treatment  which  is  likely  to 
diminish  the  frequency  of  the  oscillations  is  to  improve,  if 
possible,  the  sight,  and  this  is  one  of  the  strongest  reasons 
in  favour  of  an  early  operation  for  congenital  cataract  in 
those  cases  where  the  opacity  of  the  lens  is  sufficient  to 
prevent  the  child  discerning  objects.  When  the  cataract 
is  thus  complete,  even  though  there  may  be  no  oscillatory 
movements,  they  may  after  a  time  be  acquired,  and  the 
good  effects  of  a  future  operation  will  be  then  diminished. 


CHAPTER  VIIL 
SPECIAL     INJURIES    OF     THE  EYE. 

foreign  bodies  within  the  eye. 

The  Lodgment  of  a  Foreign  Body  within  tile  Eye 
is  one  of  the  most  serious  injuries  which  can  happen  to 
that  oi-gan,  and  the  importance  of  ascertaining  correctly, 
as  soon  as  possible  after  the  infliction  of  an  injury,  whether 
there  is  a  foreign  body  within  it,  cannot  be  over-estimated. 
The  prognosis  of  the  case  rests  entirely  on  the  elucidation 
of  this  one  point. 

Every  penetrating  wound  of  the  globe  should  be  spe- 
cially examined  with  reference  to  the  possibility  of  there 
being  a  foreign  body  within  the  eye. 

The  dangers  of  a  foreign  body  within  the  eye  are — 

l.  The  risk  of  the  eye  being  comf)letely  destroyed  by 
the  inflammation  which  its  presence  may  excite. 

2_.  If  the  eye  has  been  destroyed  by  the  inflammatory 
action  which  the  foreign  body  has  induced,  the  stump,  or 
that  which  remains  of  the  eye,  will  be  liable  to  repeated 
attacks  of  inflammation  so  long  as  the  foreign  body  con- 
tinues embedded  in  it ;  and  with  each  attack  there  will  be 
an  increased  danger  of  the  other  eye  becoming  affected 
with  sympathetic  ophthalmia. 

All  the  evidence  we  can  collect  may  be  in  favour  of 
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there  being  a  foreign  body  within  the  eye;  yet  if _  wc- 
cannot  see  it,  and  we  have  no  reason  to  believe  that  it  is 
buried  within  the  lens,  we  must  wait  for  symi>toms,  and 
treat  them  as  they  arise.  The  progress  of  the  case  will 
as  a  rule  quickly  determine  whether  there  is  a  foreign  body 
within  the  eye,  although  in  some  exceptional  instances  it 
excites  but  little  if  any  irritation. 

The  symptoms  which  strongly  favour  the  presumption 
that  a  foreign  body  is  within  the  eye  when  a  careful  exa- 
mination fails  to  detect  it,  are — 

a.  An  inci-ease  or  a  continuance  of  the  inflammation 
primarily  excited  by  the  injury  in  spite  of  all  the  reme- 
dial agents  which  may  have  been  used  to  arrest  it. 

|3.  if  the  first  inflammatory  symptoms  have  subsided, 
the  continuance  of  a  subacute  choroido-iritis  or  choroido- 
retinitis  uninfluenced  by  proper  local  and  constitutional 

treatment.  t      i  i-u 

y  The  non-union  of  the  corneal  wound,  when  the 
cornea  has  been  the  part  of  the  eye  involved  m  the  _in- 
iury ;  or  the  only  partial  closure  of  the  wound,  leaving 
a  fistula  through  which  there  is  a  constant  dram  of  the 
aqueous,  causing  the  iris  to  lie  in  contact  with  the 
cornea.  .  . 

8  Severe  and  continued  pam  in  the  eye,  unpTopor- 
tioned  to  the  apparent  existing  inflammation,  and  un- 
alleviated  by  the  ordinary  local  applications  and  medi- 

^^^^Jh-eatnienf.  of  Foreir/n  Bodies  within  the  Eye.— In  all 
cases  of  a  foreign  body  within  the  eye,  the  treatment 
undoubtedly  is,  if  it  can  be  seen  and  the  removal  of  it  is 
practicable,  to  take  it  away.  But  the  object  may  be  so 
placed  that  it  can  be  seen,  yet  from  its  situation  an 
kttempt  to  remove  it  will  incur  a  risk  of  loss  of  the  eye 
or  from  the  difficulty  of  reaching  it,  the  operation  will 
probably  fail :  how,  then,  should  we  act  ?    My  answer  to 

*^"r.  ^If  it  is  creating  irritation,  without  hesitation  en- 
deavour to  remove  it.  •  w  j.    4.4.  i. 

In  all  cases  where  the  surgeon  deems  it  right  to  attempt 
the  removal  of  a  foreign  body  from  within  the  eye,  he 
ought  to  have  a  discretionary  power  that  if  he  tail  to 
flncl  It,  he  may  remove  the  globe  whilst  the  patient  is 
still  under  chloroform,  if  cirannsiances  render  it  advis- 

"'^2.' Jf  the  foreign  hodij  is  creating  no  irritation,  and 
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there  is  a  fair  amount  of  vision,  and  an  ailcnqd  to 
remove  it  ivonld  greatly  ItuMird  the  ci/e— Even  in  such  ti 
case,  provided  the  patient  has  the  second  eye  good,  I 
would  endeavour  to  remove  the  foreign  body ;  but  if  the 
injured  eye  is  the  only  seeing  one,  no  operation  shoTild  be 
performed  until  symptoms  of  irritation  arise. 

In  every  case  where  the  eye  is  destroyed  for  visual 
purposes  by  the  inflammation  induced  by  a  penetrating 
wound,  and  there  is  reason  to  beheve  that  a  foreign  body 
is  lodtted  within  the  globe,  the  only  treatment  to  be 
adopted:!  is  to  excise  it.  It  has  ceased  to  be  an  organ  of 
vision,  and  at  some  future  period  it  may,  and  very  pro- 
bably will,  become  a  source  of  much  danger  to  the  sound 
eye. 

INJURlliS  OF  THE  EVE  EEOM  ESCHAROTICS. 

Quick  Lime,  or  lime  before  it  has  been  slaked  by  the 
addition  of  water,  is  the  most  destructive  agent  that  can 
come  in  contact  with  the  surface  of  the  eye.  If  it  is  in 
sufficient  quantity  and  is  allowed  to  remain  long  enough 
in  apposition,  absolute  destruction  of  the  part  ensues,  a 
slough  follows,  and  complete  loss  of  the  eye  is  a  not  in- 
frequent result.  In  the  smallest  quantity  it  is  a  most 
powerful  irritant :  a  spasmodic  contraction  of  the  orbi- 
cularis tightly  closing  the  lids  upon  the  globe,  and  a 
copious  flow  of  tears  follow  the  introduction  of  even  a 
particle  of  lime  into  the  eye.  The  epithelium  is  at  once 
whitened  and  destroyed,  and  a  sharp  clear  line  will  indi- 
cate the  boundary  of  the  part  which  has  been  affected  by 
the  lime  ;  outside  this  boundai-y  the  conjunctiva  is  ex- 
cessively red  and  more  or  less  chemosed ;  and  the  lids,  if 
the  injury  is  severe,  are  osdcmatous. 

If  the  epithelium  only  is  destroyed,  it  will  be  replaced, 
and  no  markings  of  the  injury  will  remain  ;  but  it  is 
seldom,  if  ever,  that  the  action  of  unslaked  lime  is  thus 
limited  ;  the  whole  thickness  of  the  tissue  with  which  it 
comes  in  contact  is  usually  destroyed  by  it,  and  dense 
contracted  cicatrices  are  the  result. 

MoRTAK,  Lime,  Plaster,  and  the  other  combinations 
of  lime  used  for  building  purposes  differ  only  in  degree 
from  lime  in  the  way  in  which  they  affect  the  eye.  Their 
action  is  not  quite  so  rapid  or  so  acute  as  unslaked  lime  ; 
still,  if  they  are  allowed  to  remain  a  sufficient  time  in 
contact  with  the  eye  or  with  the  conjunctiva  of  the  lids. 
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similar  results  are  produced  ;  sloughs  may  be  formed,  and 
suppuration  ending  in  complete  destruction  of  the  eye 
may  follow. 

Treatment  of  Injuries  from  Lime,  Morlar,  i^'c. — The  first 
course  to  he  adopted  is  to  remove  as  quickly  as  possible 
every  particle  of  lime  from  the  eye,  and  at  the  same  time 
to  arrest  the  further  destructive  action  of  any  fragments 
which  may  be  still  sticking  to  the  conjunctival  epithelium. 
For  this  purpose  a  little  sweet  oil  should  at  once  be 
dropped  into  the  eye,  and  the  upper  and  lower  lids  being 
everted  in  turn,  the  bits  of  lime  should  be  gently  lifted 
away  with  a  fine  spatula  or  spud.  Having  removed  all 
that  can  be  seen,  the  upper  Hd  being  everted  and  the 
lower  one  drawn  down  by  the  finger  of  an  assistant,  a 
stream  of  tepid  water  should  be  gently  syringed  over  the 
front  of  the  eye  and  the  inner  surfaces  of  the  bds,  so  as 
to  wash  away  any  small  pieces  which  may  have  escaped 
notice  ;  but  before  closing  the  bds,  two  or  three  more  drops 
of  oil  should  be  dropped  into  the  eye.  If  the  patient  is  seen 
by  the  surgeon  very  earlij  after  the  accident,  the  eye  may 


Fig.  58. 


The  woodcut  represents  the  appearance  produced^  by  an 
injury  to  the  eye  from  some  fresh  made  murtar,  which  was 
thrown  into  the  eye  the  day  before  the  boy  was  brought  into 
the  hospital. 


be  syringed  out  with  a  little  weak  vinegar  and  water,  or 
the  dilute  acetic  acid  and  water,  about  the  strength  of 
one  drachm  to  one  and  a  half  ounces  of  water.  An  ace- 
tate of  lime  is  thus  formed,  which  is  innocuous  ;  but  for 
this  treatment  to  do  good  it  must  be  resorted  to  imme- 
diately after  the  introduction  of  the  bme;  and  as  such 
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ii  chance  is  rarely  afForded  the  surgeon,  the  use  of  olive 
oil  in  the  first  instance  will  generally  bo  found  pi-e- 
ferable.  For  the  first  two  or  three  days  after  the  injury 
cold  and  soothing  applications  are  best  suited  ;  cold-water 
dressings  ma}-  be  applied  over  the  closed  lids,  or  a  lotion 
of  belladonna  may  be  snbstituted  if  the  eye  is  very 
]-iainful.  Opiates  should  be  given  at  night  if  the  pain 
]  ire  vents  sleep. 

Burks  anu  Scalds  of  the  Eye. — Hot  fluids,  accord- 
ing to  the  intensity  of  their  heat,  redden,  vesicate,  or 
even  destroy  the  conjunctival  surface  of  the  eye  or  lids 


Fjg.  59. 


Tlie  woodcut  represents  the  effects  of  a  bm-n  of  the  eye 
from  .a  spbi.sh  of  molten  lead.  The  man,  a  phimber,  was 
earn  ing  a  pot  of  melted  lead,  when  hi.s  foot  slipped  over  a 
piece  of  wood  and  some  of  the  molten  metal  .splashed  up  into 
the  eye,  and  was  moulded  to  the  part  against  which  it 
rested.  The  patient  made  a  good  recovery,  and  was  di.s- 
charged  from  the  hospital  with  tho  eye  in  the  condition 
shown  in  the  woodcut. 

with  which  they  come  in  contact.  They  produce  the  same 
immediate  effect  on  the  conjunctiva  of  the  eye  as  they  do 
on  the  skin  covering  the  body ;  but  the  delicacy  of  the 
textures  of  the  eye  and  the  importance  of  the  integrity 
of  each  for  the  well-doing  of  the  whole,  render  what 
would  be  a  slight  scald  elsewhere,  a  severe  injury  to 
the  eye. 
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Trealmenl. — When  the  patient  is  first  seen,  a  few  drops 
of  olive  oil  should  be  dropped  into  the  eye  ;  the  lids  should 
be  then  gently  closed,  and  some  cotton  wool  laid  loosely 
over  them,  which  should  be  kept  in  its  place  by  a  single 
turn  of  a  light  bandage. 

The  dropping  of  oil  into  the  eye  may  be  repeated  two 
or  three  times  during  the  day,  and  each  time  the  bandage 
is  removed  the  eye  and  lids  should  be  washed  with  a  gly- 
cerine lotion  (F.  53)  free  of  any  discharge  which  may  have 
accumulated. 

If  the  lids  are  severely  burnt  or  scalded,  previously  to 
applying  the  cotton  wool,  lint  soaked  in  carron  oil  or 
equal  parts  of  lime-water  and  olive  oil  should  be  laid 
over  them ;  but  if  the  burn  or  scald  is  only  slight,  a  little 
■ung.  cetacei  on  lint  will  be  sufficient.  Opiates  should  be 
given  internally  if  the  patient  is  suffering  much  pam : 
they  not  only  give  ease  and  procure  sleep,  but  they  exer- 
cise a  specially  beneficial  control  over  the  suppurative 
action  which  has  to  follow. 

Strong  SuLnruiuc  and  Nitric  Acids  act  chemically 
on  the  tissues  of  the  eye,  and  if  in  sufficient  quantity 
cause  disorganisation  of  the  parts  with  which  they 
are  brought  in  contact,   producing  superficial  or  deep 

sloughs.  .  , 

The  action  of  a  strong  acid  on  the  eye,  even  m  the 
smallest  quantity,  is  that  of  a  powerful  irritant;  it  pro- 
duces great  pain  and  smarting,  more  or  less  osdema  ot  the 
lids  and  a  constant  flow  of  tears  with  intolerance  of  light, 
which  may  last  for  many  days,  even  though  the  actual 
injury  inflicted  does  not  extend  beneath  the  epithehum  ot 

the  ocular  conjunctiva.  ,  .  ,  ^,    •    u  i-  -p 

The  rapid  flow  of  tears,  however,  which  the  irritation  ot 
the  acid  instantly  excites,  quickly  dilutes  it ;  and  if  it  is 
only  a  drop  or  a  small  splash  which  has  entered  the  eye, 
the  injury  which  it  inflicts  is  comparatively  slight  and 
completely  remediable. 

Treatment  of  Infuries  fvovi  Strong  Ands.-li  the  patient 
is  seen  very  shortly  after  the  accident,  the  eyes  should  be 
eently  syringed  out  with  some  weak  alkaline  solution, 
luch  as  potasste  bicarb,  or  sodas  sesquicarb.  gr.  o,  aqua3 
destillat.  5  1,  to  neutralise  any  acid  which  may  yet  re- 
main ;  or  if  this  cannot  be  at  once  obtained  tepid  water 
should  be  used.  A  little  olive  oil  should  be  then  dropped 
into  the  eye,  and  this  may  be  repeated  two  or  thi-ee  times 
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;i  day  if  it  gives  ease.  The  lids  being  closed,  a  layer  of 
cottou  wool  should  be  laid  loosely  over  them,  aud  a  single 
tnrn  of  a  bandage  passed  round  the  head  to  keep  it  in  its 
place. 

When  the  lids  are  much  burnt  with  a  strong  acid,  an 
alkaline  dressing  should  be  used  for  the  first  twenty-four 
hours,  and  liut  dipped  in  the  liniment,  calcis  cum  creta 
(F.  36),  should  be  laid  over  them,  then  a  layer  of  cotton 
wool,  and  a  turn  of  a  bandage  over  the  whole  to  keep  all 
in  situ.  The  ordinary  carron  oil  or  equal  parts  of  lime- 
water  and  olive  oil  may  be  afterwards  substituted  for 
the  chalk  dressing,  and  continued  xxntil  the  sloughs  begin 
to  separate. 

ViNEGAH,  DILUTE  AcETic  AciD,  oT  any  of  Hie  iveali  or 
dilute  acids,  act  as  irritants  to  the  eye  ;  and  although  they 
do  not  immediately  destroy  any  of  the  tissues  with  which 
they  may  be  brought  into  contact,  yet  they  often  give 
rise  to  an  ophthalmia  which  is  the  cause  of  much  suffer- 
incr,  and  in  some  instances  even  of  danger  to  the  eye. 
The  primary  treatment  recommended  in  the  cases  of  in- 
jury from  strong  acids  is  equally  applicable  to  those 
"occasioned  by  the  weak  or  the  dilute.  If  seen  early,  the 
alkaline  solution  should  be  used,  and  afterwards  either 
soothing  or  astringent  applications  to  allay  irritation, 
and  to  check,  if  necessary,  undue  secretion  from  the  con- 
junctiva. In  all  injuries  to  the  eyes  from  chemical  agents 
a  solution  of  the  antidote  should  be  first  used,  if  the 
jiatient  is  seen  sufficiently  early  to  render  its  apiDlication 
of  service.  As  in  the  cases  of  injury  from  an  acid,  an 
alkaline  solution  was  recommended ;  so  in  those  from  a 
strong  alkali,  such  as  caustic  potash  or  soda,  an  acid 
solution  of  one  drachm  of  vinegar,  or  of  the  dilute  acetic 
acid,  to  one  and  a  half  ounces  of  water,  shoiild  be 
syringed  over  the  front  of  the  eye  and  palpebral  surfaces 
of  the  lids. 

INJURIES  FROM    PERCUSSION  CAPS,  GUNPOWDER, 
AND  SMALL  SHOT. 

Percussion  Caps. — One  of  the  most  frecpient  sources  of 
injuries  to  the  eye  from  the  iise  of  guns,  which  is  met  with 
ill  civil  practice,  is  from  fragments  of  percussion  caps 
flying  off  when  they  are  exploded  by  the  hammer  of  the 
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gun.    This  accident  very  rarely  happens  when  the  caps 
are  of  the  best  quality,  such  as  are  sold  by  respectable 
gunsmiths  for  ordinary  sporting  jjurposes.    It  is  almost 
invariably  occasioned  by  toy  guns,  bought  as  playthings 
for  children,  or  used  by  itinerauts  at  fairs  and  other  places 
of  public  resort,  for  firing  at  a  target  for  nuts.  These 
common  percussion  caj^s  are  sold  at  a  very  low  price,  and 
are  made  of  a  brittle  alloy  instead  of  the  best  copper.  In 
their  explosion  small  scales  are  detached  from  them  and 
driven  with  such  velocity  that  if  they  strike  the  eye  they 
usually  penetrate  it.    Unfortunately,  the  victim  of  such 
accidents  is  more  frequently  some  bystander  or  passer-by 
than  the  person  who  is  shooting.    In  nearly  every  case, 
total  loss  of  the  eye  is  the  ultimate  result  of  the  injury, 
and  in  several  which  have  come  under  my  care,  the  end 
has  been  still  more  disastrous ;  the  other  eye  has  become 
affected  with  sympathetic  ophthalmia,  and  it  also  has 
been  irrepairably  destroyed. 

Treat'ment.—See  Treatment  of  Fokeign  Bodies  is  the 
Eye,  page  278. 

Gunpowder. — The  near  explosion  of  gunpowder  may 
affect  the  eye  in  four  different  ways  :— 

1.  By  the  concussion  it  produces  when  exploded  in 
close  proximity  to  the  eye. 

2.  From  the  burning  or  scorching  of  the  surface  of  the 
eye  and  the  lining  membrane  of  the  lids. 

3.  From  depositing  in  the  external- tissues  of  the  eye 
specks  of  unexploded  powder. 

4.  From  grains  of  powder  being  driven  with  sufficient 
force  to  penetrate  the  globe. 

Treatment  of  Gunpoivder  Injuries.— The.  first  object  is 
to  remove  all  loose  powder,  if  there  be  any,  from  the  sur- 
face of  the  eye.  and  from  between  the  lids  and  the  globe. 
This  may  be  done  by  everting  the  lids  and  gently  squirt- 
ing a  stream  of  tepid  water  over  the  front  of  the  eye,  and 
the  conjunctiva  of  the  Has  with  a  syringe,  or  small  mdia- 
rubber  bottle,  and  afterwards  by  lifting  away,  with  a  fine 
spatula  or  small  scoop,  any  particles  of  powder  which 
may  be  adherent  from  being  entangled  with  mucus  or 
with  the  conjunctival  epithelium.  The  cornea  should  be 
-  then  carefully  examined,  and  all  the  unexploded  grains 
which  may  be  found  embedded  in  it  should  be  removed 
with  a  fine  needle  or  spud.  Those  granules  which  are 
lodged  deeply  in  the  true  corneal  tissue  and  are  out  ot 
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the  field  of  vision,  ma.y  be  left  if  tliey  cannot  be  easily 
lifted  away,  as  more  harm  will  be  done  b}'  injudiciously 
picking  at  them,  than  their  j^i'esence  can  excite. 

Sjiecks  of  iiuexploded  powder  which  are  lying  on  the 
sclerotic  surface  of  the  eye  may  be  removed,  but  no  great 
eii'ort  should  be  made  to  detach  them,  as,  beyond  the 
slightly  unseemly  appearance,  they  seldom  if  ever  do 
harm. 

Having  taken  away  all  the  unexploded  powder,  a  little 
castor  or  olive  oil  should  be  dropped  into  the  eye  and 
soothing  applications  used  externally.  A  lotion  of  bella- 
donna (F.  39)  will  relieve  pain,  and  by  keeping  the  piui^il 
dilated  act  beneficially  in  case  any  general  inflammation 
of  the  eye  should  follow. 

Ikjueies  from  Small  Shot,  commonly  used  for 
S PORTING  Purposes. — The  velocity  and  direction  of  the 
shot  when  it  strikes  the  eye  determine  very  much  the  ex- 
tent of  the  injury  which  it  inflicts. 

1.  Spent  Shots. — If  the  shot  is  nearly  spent,  it  may 
merely  produce  a  slight  concussion  with  ecchymosis  of 
the  conjunctiva,  from  which  the  eye  may  quickly  recover. 
If,  however,  there  should  be  some  irritation,  it  may  gene- 
rally be  subdued  by  the  application  of  two  leeches  to  the 
temple,  the  use  of  the  belladonna  lotion  to  the  eye,  and  a 
few  days'  absolute  rest. 

2.  Glancing  Shots. — A  shot  at  full  speed  may  strike  the 
eye  in  its  transit  without  penetrating  it,  and  leave  a  deep 
furrow  which  may  very  closely  resemble  a  penetrating 
wound. 

3.  Penetrating  Shots. — The  lodgment  of  a  shot  within 
the  eye  will  produce  all  the  severe  symptoms  which  have 
already  been  described  in  the  Section  on  Fokeign  Bodies 
WITHIN  THE  Eye.  As  a  rule,  the  eye  may  be  considered 
as  lost  after  such  an  accident.  The  passage  of  the  shot 
into  the  eye  generally  inflicts  such  irreparable  damage  on 
the  difi'erent  tissues  through  which  it  passes,  that  all  sight 
is  at  once  extinguished.  The  eye  at  first  becomes  acutely 
inflamed,  and  occasionally  suppurates  ;  but  generally  the 
acute  symptoms  subside,  and  a  low  form  of  deep-seated 
inflammation  sets  in,  which  ends  in  softening  and  shrink- 
ing of  the  globe.  _  So  long,  however,  as  the  shot  remains 
within  the  eye,  it  is  a  constant  source  of  danger,  and 
may  at  any  time  give  rise  to  an  attack  of  sympathetic 
ophthalmia  in  the  sound  eye  which  may  cause  its  de- 
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destrnctioB.  {See  Tkeatment  of  Foueigk  Bodies  within 
TUE  Eve,  p.  278.) 


Fjg, 


EXCISION  OF  THE  EYE. 

The  patient  should  lie  on  his  back  on  a  couch  with  his 
face  towards  the  light,  and  the  eyelids  be  separated  by 
the  stop-spring  speculum.    With  a  pair  of  fine 
single-toothed  dissecting  forceps  a  fold  of  the 
conjunctiva  and  subjacent  fascia  is  to  be  seized 
close  to  the  cornea,  and  divided  with  a  pair  of 
blunt-pointed  scissors,  curved  on  the  flat,  as  in 
Fig.  60.    Through  this  opening  one  blade  of  the 
scissors  is  to  be  passed,  whilst  the  other  remains 
external  to  the  eye,  and  then,  with  a  few  clips, 
the  conjunctiva  and  fascia  covering  the  globe  are 
to  be  cut  through  in  a  circle  around  the  cornea. 
An  ordinary  strabismus  hook  (Fig.  56,  p.  •258) 
is  then  to  be  introduced  in  turn  beneath  the 
tendons  of  each  of  the  recti  muscles,  which  are 
to  be  divided  with  the  scissors  close  to  their 
insertions  in  the  sclerotic. 

Having  made  certain  that  the  recti  muscles 
are  completely  divided,  one  finger  of  each  hand 
should  press  back  the  tissues  on  either  side  of 
the  eye,  so  as  to  push  the  globe  forwards 
and  partially  dislocate  it  through  the  opening 
which  was  made  in  the  conjunctiva  at  the  com- 
mencement  of  the  operation.    By  this  simple 
manoeuvre,  the  next  step,  the  division  of  the  optic  nerve,  is 
facilitated.  The  cut  end  of  the  tendon  of  either  the  mternal 
or  external  rectus  muscle  should  now  be  seized  with  the  for- 
ceos  and  the  eye  drawn  over  to  one  side,  whilst  the  scissors 
with  the  blades  shut  and  the  curve  towards  the  globe  are 
nassed  backwards  between  it  and  the  surrounding  tissues. 
As  they  round  the  posterior  curve  of  the  eye,  the  blades 
should  be  opened,  when,  after  gently  urging  them  a  httle 
further  onwards,  the  optic  nerve  will  come  withm  their 
a-rasiD  and  maybe  then  divided.    The  eye  may  now  be 
lifted 'with  the  fingers  forwards,  and  the  oblique  muscles 
or  any  other  tissues  which  maybe  still  adherent  cut  through 
with  the  scissors,  and  the  operation  will  be  completed. 

When  all  the  bleeding  has  ceased,  the  opening  m  the 
conjunctiva,  through  which  the  eye  has  been  enucleated, 
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may  be  closed  by  drawing  tlio  edges  together  with  a  fine 
thread  which  is  passed  tlirough  them  at  diil'erent  points 
and  then  tied.  This  is  a  finish  to  the  operation,  and 
gives  an  ajipearauce  of  neatness  to  it  at  the  time.  It  is 
not,  however,  essential,  as  the  jDarts  are  afterwards  com- 
pletel)^  drawn  together  b}^  cicatrization.  In  the  excision 
of  intlamed  e3'es  it  is  positively  prejudicial,  as  it  prevents 
the  free  escape  of  inflammatory  exiidations,  and  thus 
favours  orbital  cellulitis. 

Treatment  after  Excision  of  tJi.e  Eije. — As  a  rule,  the 
patient  recovers  so  rapidly  from  this  o]3eration  that  but 
little  after-treatment  is  required.  A  fold  of  wet  lint  should 
be  kejDt  over  the  lids,  and  all  discharge  from  the  wound 
cai-efully  washed  away  from  time  to  time  with  a  little 
warm  water  gently  syringed  into  the  orbit  with  a  glass 
syringe.  The  wound  usually  cicatrizes  in  from  three  days 
to  a  week,  but  a  slight  muco-purnlent  discharge  from  the 
orbit  often  continues  for  two  or  three  weeks  afterwards. 
This  may  be  checked  by  a  lotion  of  alnm  or  tannic  acid 
(F.  45,  56),  which  should  be  used  with  a  syringe  three 
or  four  times  daily.  It  frequently  happens  that  on  look- 
ing into  the  orbit  the  cause  of  the  continuance  of  the 
discharge  may  be  seen  in  a  small  fungoid  granulation 
sprouting  from  the  cicatrix  of  the  conjunctiva.  This 
should  be  removed  by  a  single  snip  with  a  pair  of  curved 
scissors. 

If,  however,  instead  of  progressing  thus  favourably, 
symptoms  of  orbital  cellulitis  come  on,  warmth  shonlcl 
be  applied  to  the  wound  by  frec[uent  fomentations  of  hot 
water  or  decoction  of  poppy-heads,  and  afterwards  by  a 
linseed-meal  poultice  over  the  lids  and  brow.  If  the 
opening  in  the  conjunctiva  has  been  closed  by  a  suture,  it 
should  be  at  once  removed.  It  is  good  jDractice  in  such  a 
case  to  make  a  free  incision  through  the  wound  in  the 
conjunctiva  into  the  cellular  tissue  of  the  orbit,  so  as  to 
give  free  vent  to  all  inflammatory  exudations  as  they  are 
effused.  By  thus  encouraging  suppuration  and  favouring 
the  exit  of  the  pus,  the  urgent  symptoms  will  probably 
be  at  once  relieved.  The  bowels  should  be  freely  acted 
on  by  a  purgative,  and  the  patient  should  be  kept  very 
quiet  in  a  darkened  room.  It  is  seldom  that  any 
untoward  symptoms  follow  the  operation  of  excision  of 
the  eye. 

Artificial  Eyes. — In  an  ordinary  ease  from  six  weeks 
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ii)  two  montlis  after  the  operation  is  the  Ije^t  time  for 
commencing  the  \ise  of  a  glass  eye.  Time  should  he 
allowed  for  complete  cicatrization  to  be  effected,  and  for 
all  swelling  and  discharge  to  subside  before  an  artificial 
eye  is  introduced  within  the  orbit. 

One  of  the  most  frequent  inconveniences  produced  by 
too  soon  wearing  an  artilicial  eye  is  a  chronic  conjuncti- 
vitis with  a  muco-purulent  discharge,  which  is  often  very 
troublesome  to  arrest.  Another  and  a  more  serious  annoy- 
ance is  an  inflammation  of  the  conjunctiva  and  submucous 
tissue  in  the  line  on  which  the  edge  of  the  artificial  eye 
rests,  sometimes  going  on  to  ulceration.  As  the  result 
of  this,  cicatrices  are  often  formed,  which  render  the 
adjustment  of  another  eye  very  difficult,  and  sometimes 
impossible. 

When  a  lost  eye  has  been  removed  on  account  of  the 
sound  one  suffering  from  sympathetic  ophthalmia,  an  arti- 
ficial eye  should  not  be  allowed  until  all  the  sym])athetic 
symptoms  have  been  arrested,  and  the  eye  has  remained 
quiet  for  at  least  six  months. 

The  following  excellent  rules  are  given  to  the  patients 
at  the  Royal  London  Ophthalmic  Hospital  who  have  had 
the  misfortune  to  lose  an  eye  :— 

Instructions  foe  Persons  wearing  .an  Artificial 
Eye.— It  should  be  taken  out  every  night,  and  replaced 
in  the  morning. 

To  tahe  the  Eye  out.— The  lower  eyelid  mnst  be  drawn 
downwards  with  the  middle  finger  of  the  left  hand  ;  and 
then,  with  the  right  hand,  the  end  of  a  small  bodkin  must 
be  put  beneath  the  lower  edge  of  the  artificial  eye,  which 
must  be  raised  gently  forwards  over  the  lower  eyelid, 
when  it  will  readily  drop  out.  At  this  tune  care  must  be 
taken  that  the  eye  does  not  fall  on  the  ground  or  other 
liard  place,  as  it  is  very  brittle,  and  may  easily  be  broken 
l)y  a  fall. 

To  put  the  Eye  iii.— Place  the  left  hand  flat  upon  the 
forehead,  with  the  fingers  downwards,  and  with  the  two 
middle  fingers  raise  the  upper  eyelid  towards  the  eyebrow ; 
then,  with  the  right  hand,  push  the  upper  edge  of  the 
artificial  eye  beneath  the  upper  eyelid,  which  may  now  be 
allowed  to  drop  upon  the  eye.  The  eye  must  then  be 
supported  with  the  middle  fingers  of  the  left  hand,  whilst 
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the  lower  eyelid  is  raised  over  its  lower  edge  with  the 
right  haud. 

Atter  it  has  been  worn  daily  for  six  mouths,  the  polished 
surface  of  the  artificial  eye  becomes  rough;  when  this 
happens  it  should  be  replaced  by  a  new  one.  Unless 
this  is  done,  uneasiness  and  inflammation  may  result. 


CHAPTEE  IX. 

DISEASES  OF  THE  LACHRYMAL  APPAHATUS. 

fjPipiiORA,  or  a  watery  eye,  is  an  overflow  of  the  tears. 
This  overflow  is  not  caused  by  an  undue  secretion  of  the 
lachrymal  gland,  but  by  some  imperfection  in  the  lachry- 
mal apparatus,  through  which  the  escape  of  the  tears  is 
retarded ;  they  consequently  accumiilate  in  the  lacus  at 
the  inner  angle  of  the  eye,  and  from  time  to  time  flow  over 
the  margins  of  the  lid  on  to  the  cheek.  The  exposure  of 
the  eye  to  cold  or  wind  aggravates  the  ejDijohora  hj  stimu- 
lating the  lachrymal  gland  to  an  increased  secretion  of 
tears.    Epiphora  may  arise — 

1.  From  a  displacement  of  the  punctum  without  any 
)  mechanical  obstruction  in  the  canaliculus,  lachrymal  sac, 
I  or  nasal  duct : — 

a.  In  old  people  a  relaxed  orbicularis  frequently 
allows  the  lower  lid  to  fall  from  the  globe,  and 
become  slightly  everted,  and  thiis  to  draw  away  the 
punctum  from  its  roper  position  with  respect  to 
the  globe. 

|3.  A  similar  result  is  seen  in  lippitudo,  p.  303,  and  in 
all  cases  of  ectropion  of  the  lower  lid. 

2.  Obstruction  of  the  canaliculus  : — 

a.  From  closure  of  its  opening  into  the  sac. 

/3.  From  some  foreign  body  (frequently  an  eyelash) 

or  from  a  small  chalky  concretion, 
■y.  Prom  a  tarsal  cyst  or  stye  pressing  upon  tlie 

canaliculus. 

3.  Obstruction  in  the  lachrymal  sac,  or  nasal  duct : — 
a.  From  blennorrhoea  or  chronic  inflammation  of  the 

sac. 
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/3.  From  dacryo-cystitis,  or  acute  inflammation  of  the 
sac. 

y.  From  stricture. 

8  From  mechanical  obstruction  by  tumours. 

Treatment.— epipbora  is  to  be  regarded  only  as  a 
symptom  of  derangement  in  some  part  of  tbe  laclirymal 
apparatus,  the  cause  must  be  tirst  detected,  and  then 
endeavours  made  to  remove  it.  When  the  punctum  is 
displaced,  the  canaliculus  should  be  slit  up,  and  means, 
should  be  taken  to  restore  the  lid,  if  diseased,  to  a  healthy 
state,  or  if  everted,  to  its  normal  position. 

Foreign  bodies  or  concretions  in  the  canahculus  should 
be  extracted.  Sometimes  this  can  be  accomplished  with 
the  aid  of  a  pair  of  iris  forceps  without  any  cutting  ope- 
ration; but  if  not,  the  canaliculus  must  be  laid  open 
when  all  difficulty  will  be  removed.  The  treatment  ot 
the  other  causes  of  epiphora  which  have  been  mentioned, 
will  be  found  under  their  respective  headings. 

Chronic  Inflammation  of  the  Lachrymal  Sac— 
Blennorrlicca-Tumour  of  8ac-Mucocele-is  a  disease  of 
slow  progress  and  long  duration.  The  patient  generally 
is  unable^  to  say  when  it  commenced,  so  long  has  he  siil- 
fered  from  a  watery  eye;  but  an  increase  m  the  severity 
of  the  symptoms  has  induced  him  to  seek  advice,  ihis 
is  the  tale  of  a  large  number  of  such  cases. 

Sywftoms.-ConsUnt  epiphora  The  finger  plaed 
over  the  membranous  portion  of  the  sac,  will  detect  a 
fulness,  sometimes  amounting  to  an  abso  ute  protube- 
rance and  a  moderate  pressure  on  this  will  cause  a  re- 
gurgitation of  thick  viscid  mucus  ormuco-purulent  secre- 
tin through  one  or  both  puncta.  The  degree  of  dist^ension 

of  the  sac  varies  with  the  duration  and  severity  ol  the 
disease  In  some  cases  there  is  a  mere  thickenmg  and 
diSon  of  the  upper  extremity  of  the  sac  which  may  be 
the  finger  just  below  the  tendo  palpebrarum  ; 
whiM  in  severe  and  long-standing  cases  the  sac  is  so 
riged  as  to  be  expanded  along  the  border  of  the  orbit 
nnrl  to  aTDiDCar  as  a  tumour  the  size  of  a  bean,  corre- 
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to  wipe  away  the  accumulated  tears  from  the  inner  angle 
of  the  eye. 

TreattHCnf.—Thc  first  course  to  he  Fia.  61. 

pursued  is  to  slit  up  tlie  canaliculi, 
and  examine  with  a  probe  the 
lachrymal  sac  and  nasal  duct,  to 
determine  if  there  is  a  stricture  or 
any  other  change  in  the  mucous  track 
to  account  for  the  long-continued 
obstruction  and  discharge. 

A   stricture   may  exist  in  three 
places : — 

a.  At  the  point  where  the  canali- 
culus joins  the  sac. 

/3.  At  the  line  of  junction  of  the 
lachrymal  sac  with  the  nasal  duct. 

y.  Close  to  the  opening  of  the  nasal 
duct  into  the  nose. 

The  first  and  second  are  the  most 
frequent  sites  for  stricture. 

u,  A  stricture  at  the  point  where 
the  canaliculus  joins  the  sac  is  recog- 
nised by  the  obstruction  the  probe 
meets  with  as  it  is  passed  onwards  ; 
instead  of  entering  the  sac  and  strik- 
ing against  the  internal  bony  wall  of 
the  canal,  its  progress  is  arrested  by 
the  outer  membranous  wall  of  the 
sac,  which,  when  pressed  upon  by 
the  point  of  the  probe,  draws  inwards 
the  margin  of  the  lid,  and  imparts 
a  feehug  of  elastic  resilience.  For 
such  a  case  the  following  course 
should  be  adopted : — Aguarded  knife 
should  be  passed  as  .  a  probe  along 
the  slit-up  canaliculus  until  it 
reaches  the  sac,  when,  failing  to 
find  the  opening  of  the  duct,  the 
guard  is  to  be  drawn  back,  and  with 
a  httle  pressure  the  point  will  be 
made  to  enter  the  sac.  The  point 
of  the  knife  should  now  be  turned 
on  itself,  so  that  the  Ijlade  may  be 
passed  as  if  it  were  a  probe  down  the  sac,  and  the  upper 
portion  of  the  sac  with  the  resisting  fascia  in  front  of  it  be 

V  2 
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then  divided.  A  free  opening  having  been  thus  made 
into  the  sac,  the  three  probes,  Fig  61,  should  be  passed  in 
succession,  beginning  with  the  small  end  of  the  smallest 
probe.  No  force,  beyond  a  steady  even  pressure,  should  be 
used.  In  the  after-treatment  of  the  case,  a  probe  should 
be  passed  between  the  lips  of  the  wound  and  into  the  sac 
for  two  or  three  days  following  the  operation,  and  after- 
wards twice  in  the  week  to  prevent  closure  of  the  divided 
parts  during  the  cicatrizing  period. 

In  such  cases  I  frequently  now  use  a  style  (ing.  b2) 
made  of  soft  silver  or  of  pewter  wire  which  can  be  easily 
bent  to  any  curve  to  facilitate  its  introduction. 

I  prefer  the  pewter  style  as  it  can  be  cut  from 
Fig.  62.  ^-^.^      ^j-^g  gauges  Ko.  16  or  18  as  required,  and 
if  the  end  be  neatly  rounded  off  Avith  a  file,  it  is 
easy  to  introduce  and  causes  little  if  any  dis- 
comfort.    A  probe  should  be  first  passed  to 
measure  the  lachrymal  canal,  and  the  style 
should  be  then  cut  to  such  a  length  that  its  end 
may  rest  on  the  floor  of  the  nose  whilst  its  bent 
extremity  lies  on  the  edge  of  the  lid.    If  the 
style  does  not  create  much  irritation,  it  may  be 
worn  continuously  for  a  week  or  ten  days ;  it 
should  then  be  removed  every  two  or  three  days  ; 
and  left  out  for  a  few  hours,  but  again  remtro- 
duced;  ultimately,  before  the  style  is  abandoned, 
it  may  be  worn  oulv  at  night  and  removed  m  the 
morning.    In  this  manner  a  callous  openmg 
may  be  formed  which  will  never  close.     . . 
There  is  one  danger  in  using  a  style— if  it  be 
cut  too  short  it  may  slip  into  the  sac.    This  accident 
may  be  avoided  by  following  the  dii-ections  I  haye  given; 
but  if  it  should  occur  and  the  style  cannot  be  withdrawn 
through  the  aperture  by  which  it  was  introduced,  the 
lachrymal  sac  must  belaid  open  esternally,  and  the  style 
removed  by  a  pair  of  forceps.    The  possibility  ot  the  style 
slipping  into  the  sac  is  lessened,  if  its  extremity  be 
curved  more  into  the  form  of  a  hook  than  is  shown  m  the 

woodcut.^^^  stricture  should  be  at  the  junction  of  the 
lachrymal  sac  with  the  nasal  duct,  the  canalicuh  should 
be  slit  up  with  Weckcr's  knife  (Fig.  b4),  which  shoiUd  be 
carried  into  the  sac  as  described  in  section  a,  page  1-91. 
The  three  probes  should  then  be  passed  m  succession,  so 
as  rapidly  to  dilate  the  stricture. 
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y.  When  tlio  constriction  is  a,t  the  lower  end  of  the 
ULLsal  ilnct  close  to  its  opening  into  the  nose,  the  stricture 
should  be  rapidly  dilated  at  the  iirst  introduction  of  the 
]irobe  by  a  steady  forcible  pressnre,  and  the  communica- 
tion with  the  nose  be  at  once  restored.  A  probe  should 
be  afterwards  passed  a  few  times,  at  intervals  of  two  or 
three  days,  to  keep  the  orifice  open. 

In  those  cases  where  there  is  mnch  distension  of,  or  a 
constant  muco-purulent  discharge  from  tlie  sac,  it  will 
lie  necessary  to  wash  out  the  sac  with  an  astringent 
injection  (P.  by  means  of  the  lachrymal  syringe,  and 
to  repeat  this  washing  out  of  the  sac  at  least  twice  a  week 
until  the  discharge  ceases  to  be  purulent.  The  patient 
may  also  use  some  slightly  stimulating  lotion  (F.  24-.  25), 
to  drop  twice  a  day  into  the  inner  angle  of  the  eye.  By 
teadily  continiiing  this  treatment  the  dilated  sac  will 
isually  shrink  to  its  normal  dimensions. 

On  several  occasions  where  the  membranous  portion  of 
tlie  canal  was  so  dilated  as  to  form  a  tumour  which  ex- 
tended beyond  the  centre  of  the  lower  lid,  I  have  cut 
lown  upon  the  swelling,  and  excised  the  whole  of  its 
\panded  anterior  wall.  The  patients  have  made  satis- 
actory  recoveries,  but  the  process  of  cicatrization  has 
Lienerally  been  rather  slow.  It  is  an  operation,  however, 
which  is  never  needed  except  in  extreme  cases. 

Acute  iNrLAMMATiox  of  the  Lachrymal  Sac  — 
Dacri/o-cyditis — usually  attacks  only  one  lachrymal  sac, 
;  although  I  have  seen  both  involved  at  the  same  time.  It 
;  is  generally  preceded  by  epiphora  or  watery  eye,  and  it 
'  will  occasionally  follow  an  acute  attack  of  catarrhal  oph- 
1  thalmia,  wheu  it  appears  as  if  the  conjunctival  inflamma- 
1  tion  had  spread  by  an  extension  along  the  canaliculi  to 
the  mucous  membrane  of  the  sac. 

TJie  Sijmptoms  are  most  acute — pain,  heat,  redness,  and 
swelling  over  the  sac,  extending  to  both  the  upper  and 
lower  eyelids,  which  are  frequently  so  oedematous  as  to 
be  closed  over  the  eye.  The  pain  is  often  excessive  ;  the 
slightest  pressure  with  the  finger  on  the  sac  being  almost 
iatolerable.  These  symptoms  continue  to  increase,  when 
■  suddenly  the  patient  experiences  a  sense  of  relief.  The 
inflamed  sac  distended  with  pus  has  given  way,  and  the 
discharge  has  escaped  into  the  cellular  tissue  between  the 
skin  and  the  membranous  sac.  A  sujDerficial  abscess  is 
1  now  formed,  and  the  pus  gradually  makes  its  way  to  the 
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snvface,  and  points  a  little  below  the  tendo  palpebrarum. 
If  the  disease  be  allowed  to  progress  untreated,  the  puru- 
lent coutents  of  the  sac  are  discharged  tbrough  _  the 
ulcerated  opening  on  the  face;  the  iniiammation  subsides, 
and  the  parts  slowly  regain  their  normal  ap]>earance ; 
but  frequently  a  fistula  remains  in  the  site  of  the  wound 
which  communicates  directly  with  the  sac,  and  through 
which  there  is  a  constant  flow  of  tears  on_  to  the  cheek. 
The  early  symptoms  of  acute  inflammation  of  the  sac 
closely  resemble  those  of  a  severe  attack  of  catarrhal 
ophthalmia,  as  they  are  often  associated  with  a  muco- 
purulent discharge  from  the  eye ;  but  in  all  cases  of  doubt 
the  pressure  of  the  finger  over  the  lachrymal  sac  will,  by 
the  pain  it  produces,  at  once  remove  all  obscurity. 

Treatvient.—Bm-mg  the  acute  stage  when  pus  is  form- 
ing, fomentations  of  hot  water,  or  of  decoction  of  poppy- 
heads,  should  be  frequently  used,  and  iu  the  intervals  a 
warm  linseed-meal  poultice  may  be  apphed  over  the  part. 
As  soon  as  there  is  reason  to  believe  that  the  sac  is  dis- 
tended with  pus,  an  external  opening  is  to  be  made  to 
o-ive  vent  to  it.    An  ordinary  cataract  knite  should  be 
made  to  enter  the  membranous  sac  a  little  below  the 
tendo  palpebrarum,  and  as  the  blade  is  withdrawn  the 
incision  should  be  carried   downwards   and  outwards 
throno-h  the  skin  and  deep  tissues  to  the  extent  of  about 
half  an  inch.    A  small  strip  of  lint  is  then  to  be  placed 
in  the  wound  to  prevent  its  edges  uniting,  and  a  linseed- 
meal  poultice  applied.    In  three  or  four  days  _  time,  when 
all  the  swelling  has  subsided,  the  canahcub  should  be 
slit  up,  and  one  of  the  probes  be  passed  into  the  sac.  it 
any  stricture  is  detected,  the  probes  ought  to  be  passed 
twice  a  week  for  a  short  time.    If  after  a  fortnight  or 
three  weeks  a  mnco-purulent  discharge  should  continue, 
the  sac  must  be  washed  out  with  an  astringent  lotion 
(F  45  48  56),  either  with  an  india-rubber  bottle  with  a 
properiy-constructed  tubular  nozzle,  or,  what  is  far  better, 
with  one  of  Wells's  lachrymal  sac  syringes.  This  opera- 
tion should  be  repeated  twice  a  week  untd  all  discharge 


ceases. 


Fistula  of  the  Lachtitmal  Sac  is  one  of  the  results 
which  occasionally  follow  acute  inflammation  and  abscess 
of  the  sac.  A  small  sinuous  track  exists  between  the  sac 
and  the  integument,  through  which  the  tears  ooze  on  to 
the  cheek.    I  have  also  seen  a  lachrymal  fistula  remain 


E['iriIORA  FEOM  OBSTKUCTEON  r,V  TUMOURS.  205 


aftei-  the  piitieut  bas  given  up  the  wearing  of  the  old- 
fashioued  style,  which  was  iutroducoil  by  an  opening 
made  iu  the  sac  through  the  skin  just  below  the  tendo 
palpebrarum.  Lachrymal  fistula  is  occasionally  asso- 
ciated with  necrosis  or  caries  of  the  bones  forming  the 
lachrymal  canal. 

Treat iiieiit. — In  all  fistulas  connected  with  mucous  canals 
the  course  to  be  pursued  is,  first  to  cure  the  stricture  and 
restore  the  mucous  track  to  a  healthy  state,  and  the 
fistula  will  then  generally  close  of  itself.  This  rule  holds 
good  in  lachrymal  fistulas,  and  for  this  purpose  the  canali- 
culi  should  be  laid  open,  and  a  probe  passed  into  the  sac 
and  nasal  duct  to  ascertain  if  there  is  any  stricture  or 
disease  of  the  bony  walls. 

If  a  stricture  be  detected  it  must  be  dilated  with  probes, 
in  the  manner  already  directed  in  page  291.  Should  there 
be  a  chronic  thickening  of  the  mucous  membrane,  with  a 
muco-purulent  discharge,  the  sac  must  be  washed  out 
twice  or  three  times  a  week  with  an  astringent  lotion  by 
meaus  of  an  india-rubber  bottle  or  Wells's  lachrymal 
syringe.  If  this  treatment  fail,  the  fistula  should  be  laid 
freely  open  into  the  sac  with  a  cataract  knife,  the  point 
of  which  is  to  be  passed  through  the  fistulous  opening  on 
the  face  into  the  membranous  portion  of  the  canal.  Into 
the  wound  thus  made  a  piece  of  lint  is  to  be  introduced, 
but  it  should  be  removed  in  twenty-four  hours,  after 
which  the  cut  edges  may  be  allowed  to  unite.  This 
treatment,  combined  with  the  use  of  probes  and  syringing 
out  the  sac,  seldom  fails  to  cure  the  fistula.  In  those 
cases,  however,  where  the  fistulous  opening  on  the  face  is 
large,  as  when  a  style  has  been  long  worn  and  afterwards 
abandoned,  it  will  be  often  found  of  service  to  pare  the 
edges  of  the  opening  and  unite  the  raw  surfaces  with  a 
fine  suture. 

EpiPHoriA  FROM  Mkchat^ical  Obstruction  by  Tu- 
mours.— The  cavity  of  the  lachrymal  canal  may  be  par- 
tially or  completely  occluded  by  tumours  which  either 
take  their  origin  from  within  the  sac,  or  from  those 
which  grow  from  the  antrum,  the  nostril,  or  from 
the  base  of  the  skull.  It  would  be  out  of  place  here 
to  discuss  the  nature  and  treatment  of  such  gro'wths ; 
they  will  be  found  fully  described  in  works  on  general 
surgery.  It  is  sufHcient  to  indicate  that  epiphora 
may  be  caused  by  the  presence    of  tumours  either 
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Fic.  63.  within,  or  in  tlie  neigLbourhoocl  of  the  lachry- 
mal sac,  that  the  surgeon  may  not  disregard  the 
possibihty  of  their  existence  in  obstinate  cases 
which  have  persistently  resisted  all  treatment. 

To  Slit  up  Tiiii  Canaliculus. — There  are 
several  ways  in  which  this  operation  may  be  per- 
formed. 

1.  The  canaliculus  may  be  laid    open  on 
Critchett's  director  (Fig.  63).  The  patient  being 
seated  in  a  chair,  the  operator  stands 
behind  his  head  and  introduces  the  Fig.  64. 
point  of  the  instrument,  which  he  holds 
between  his  finger  andthiimb,  alongthe 
canaliculus,  and  then  drawing  the  lid 
outwards  with  his  ring  finger  to  render 
the  parts  tense,  he  with  the  other  hand 
slits  lip  the  duct  by  passing  a  cataract 
knife  along  the  groove  of  the  director. 

Care  should  always  be  taken  to  keep 
the  incision  external  to  the  caruncle,  as 
if  the  edge  of  the  knife,  as  it  is  run 
along  the  director,  is  turned  too  much 
towards  the  eye,  the  canaliculus  will  be 
divided  only  up  to  the  caruncle,  beneath 
which  the  remainder  of  the  duct  will 
tunnel,  unless,  indeed,  the  caruncle 
be  divided,  which  it  is  always  desirable 
to  avoid. 

2.  The  canaHculus  may  be  slit  up  by 
Wecker's  knife,  which  consists  of  a  fine  blade  of 
the  shape  and  size  represented  in  Fig.  64,  with 
a  minute  button  at  its  extremity.  This  is  ia- 
troduced  into  the  punctum,  and  run  along  the 
canal,  when,  by  slightly  raising  the  hand  and 
giving  to  the  blade  a  cutting  movement,  it  is 
made  to  divide  the  canahculus  to  the  extent 

'""arTlie  canaliculus  may  be  laid  open  by  a  pair  of  fine 
scissors. 

Oblitekation  or  the  Lachrymal  Sac  is  an  operation 
which  has  been  frequently  performed  by  some  Continental 
surgeons  of  eminence  in  cases  of  obstinate  chronic  intiam- 
mation  which  have  resisted  other  modes  of  treatment. 
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\'arioas  means  have  been  adopted  for  the  purpose  of 
destroyiat?  the  mucous  membrane  of  the  hichrymal  canal, 
such  as  laying  open  the  sac  by  a  free  external  incision, 
and  applying  to  its  interior  either  the  actual  caiitery, 
the  galvauo-cautery,  nitrate  of  silver,  potassa  c.  calce, 
chloride  of  zinc,  or  some  other  strong  cai^stic.  My  own 
feeling  is  decidedly  averse  to  this  mode  of  treatment ;  the 
few-  patients  who  have  come  under  my  notice,  after  having 
been  submitted  to  it,  having  strongly  prejudiced  me  against 
the  operation.  They  have  been  illustrations  of  the  diffi- 
culty, well  known  to  all  practical  surgeons,  of  destroying 
a  mucous  canal.  In  each  case  the  lachrymal  sac  was  not 
i  ibliterated,  but  the  nasal  and  canalicular  openings  were 
i  Timpletely  closed,  and  as  a  result  there  was  a  quantity  of 
pent-up  secretion  which  distended  the  sac,  and  formed  a 
^■lobular  tumour  below  the  tendo  palpebrarum.  There  are 
f  'w  cases  of  chronic  lachrymal  disease  which  will  not  ulti- 
mately yield  to  well-directed  and  continuous  treatment. 

E,em:gval  of  the  Lachhymal  G-land — When  from  any 
I'cause  it  has  been  decided  to  excise  the  lachrymal  gland, 
tthe  operation  adopted  by  the  late  Mr.  ZachariahLaureuce* 
:imay  be  performed.  An  incision  is  to  be  made  imme- 
ddiately  below  the  upj^er  and  outer  third  of  the  orbital 
rridge  through  the  skin  and  the  fascia  connecting  the 
rperiosteum  of  the  orbit  with  the  up])er  edge  of  the  tarsal 
I  cartilage.  The  gland  is  then  to  be  carefully  felt  for  with  the 
rfinger,  and  having  made  out  the  exact  position,  it  is  to  be 
>-seized  with  a  pair  of  hooked  forceps  and  drawn  forwards 
I'out  of  the  wound,  whilst  its  cellular  connections  are  care- 
'fnlly  severed  with  a  knife.  Free  htemorrhage  often 
;!accompanies  the  operation,  but  the  bleeding  may  generally 
I'be  arrested  by  a  stream  of  cold  water  from  a  sponge.  The 
wound  should  not  be  finally  closed  until  all  bleeding  has 
c ceased. 

This  operation  should  never  be  performed  for  the  relief 
of  epiphora  arising  from  disease  of  the  lachrymal  sac,  as 
:  the  evils  which  may  result  from  it  are  greater  than  those 
'■'-which  it  is  intended  to  cure. 

Diseases  of  the  Lachrymal  G-land  are  extremely  rare  ; 
■  so  seldom,  indeed,  is  the  gland  affected,  that  in  the  Keporta 


*  Ophthalmic  Reviow,  No.  12,  p.  367. 
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of  the  Royal  London  Ophthalmic  Hospital  for  ten  years, 
from  1857  to  1807  inclusive,  out  of  a  yearly  average  of 
over  12,000  new  cases  only  twenty  of  "diseased  lachrymal 
gland"  are  recorded.    No  doubt  the  lachrymal  gland  is 
often  secondarily  involved  in  malignant  tumours  of  the 
orbit,  but  this  is  apt  to  be  overlooked  from  the  fact  that 
the  gland  is  either  excised  unnoticed  with  the  morlnd 
growth,  or  else  it  is  sloughed  out  by  the  action  of  the 
caustics  which  are  afterwards  used  to  destroy  any  portions 
of  the  tumour  which  may  have  been  left  behind.  Ahhough 
the  lachrymal,  like  all  conglomerate  glands,  enjoys  a 
special  immunity  from  disease,  yet  it  is  not  altogether 
exempt,  and  to  those  affections  to  which  it  may  be  sub- 
jected I  shall  now  refer. 

Inflammation  of  the  Lacitrtmal  Gland— Daen/o- 
adenUis—ma.jhe  either  chronic  or  acute;  generally,  how- 
ever, it  is  the  former.  It  may  occur  without  any  apparent 
cause,  or  it  may  arise  from  injury.  _ 

Symptoms.— When  chronic  there  is  tenderness  and 
enlargement  of  the  gland,  which  can  be  felt  by  the  finger, 
beneath  the  outer  part  of  the  edge  of  the  roof  of  the  orbit, 
and  occasionally  a  prolongation  of  the  enlarged  gland  wdl 
extend  into  the  upper  lid.  There  will  be  probably  also 
some  oedema  of  the  oculo-palpebral  fold  of  conjunctiva 
and  redness  of  the  lid.  If  there  is  much  sweUmg  of  the 
eland  the  eye  will  be  displaced  downwards  and  inwards. 

In  one  case  of  subacute  inflammation  of  the  lachrymal 
crlands  which  was  under  my  care,  both  glands  were  afiected 
lymmetrically,  and  a  portion  of  the  enlarged  glands  could 
be  seen  and  felt  in  the  outer  part  of  each  upper  eyebd, 
causing  the  lids  to  droop  over  the  eyes.  Lnder  a  few 
weeks'  treatment  the  swelbng  of  the  glands  completely 
subsided.  The  disease  in  its  progress  seemed  to  be  very 
analogous  to  an  attack  of  mumps  or  inflammation  of  the 

iDarotid  glands.  ,  ,        .  , 

If  the  inflammation  is  acute  there  will  be  pam.  redness 
and  swelHn-  in  the  region  of  the  gland  with  <pdemaof 
the  lid,  and  chemosis  of  the  con]  unctiva.    These  symptoms 
may  subside  under  treatment,  or  they  may  go  on  to  the 

'''^:!t^or  the  c..o.icinflamma^on  of  the|a^ 
small  doses  of  the  iodide  of  potassium  (F.  ^i^*)'  «  «^ 
iodide  of  ammonium,  may  be  given,  and  an  omtment  of 
ammonii  iodid.  gr.  30,  adipis  gr.  240,  may  be  gently  rubbed 
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lUL^lit  and  morning  over  tbe  swelling,  or  the  eyelid  may  be 
painted  every  or  every  other  day  with  the  tincture  of 
iodine.  For  the  acnfe  symptoms  one  or  two  leeches  may 
bo  applied  to  the  temple,  and  a  warm  linseed-meal  poultice 
over  the  eye.  If  the  inhammation  should  continue,  and 
pus  form,  "au  incision  should  be  made  in  the  line  of  the 
orbit  to  oive  vent  to  it,  as  soon  as  there  is  sufficient 
evidence  of  its  presence. 

Cysts  of  tiie  Lachrymal  Gland— X)«cr(/027s— may 
arise  from  acute  inflammation  and  abscess,  or  from  injury. 
Their  formation  is  apparently  caused  by  an  obstruction 
more  or  less  complete  of  one  of  the  excretory  ducts,  in 
^vhich  the  secretion  of  the  gland  acciimulates  ;  the  walls 
of  the  canal  become  distended,  and  a  small  elastic  tumour 
shows  itself  in  the  locality  of  the  lachrymal  gland,  over 
which  the  skin  is  freely  moveable.  In  a  Paper  by  Mr. 
Hulke  on  this  subject,  in  Vol.  I.  of  the  "  Ophthalmic  Hos- 
•  .;tal  Eeports,"  he  says  :  "  The  most  characteristic  and 
!  riking  sign  of  dacryops  is  the  sudden  enlargement  which 
die  tumour  undergoes  when  the  patient  cries."  If  the 
cyst  attains  a  large  size  it  may  seriously  interfere  with 
1  the  movements  of  the  eyelid. 

Treatment. — The  most  efficient  method  of  dealing  with 
i  these  cysts  is  by  the  establishment  of  a  permanent  fistula 
I  on  their  inner  or  conjunctival  surfaces,  by  which  the  tears 
I  may  constantly  drain  away.  For  t^ie  mode  of  accom- 
]  plishing  this,  see  Tbeatment  of  Flstula  of  the  Lachrymal 
I  Gland," in  the  next  Section.  An  attempt  to  dissect  the 
1  cyst  out  through  an  incision  of  the  skin  is  apt  to  lead  to 
1  the  formation  of  a  permanent  external  fistula. 

Fistula  of  the  Lachrymal  Gland. — Dacryops  fistii- 

■  iosus — may  be  the  result  of  an  abscess  of  the  lachrymal 
:  gland  which  has  burst  externally,  or  of  a  cyst  of  the  gland, 

or  of  an  incised  wound.    There  is  a  minute  ojoening  in  the 

■  upper  and  outer  surface  of  the  hd,  through  which  the  tears 
'  from  time  to  time  trickle. 

Treatment. — The  edges  of  the  fistulous  opening  maybe 

■  pared  with  a  fine  scalpel,  and  be  then  brought  together 

■  with  a  single  wire  suture ;  or  the  end  of  a  fine-pointed 
cautery,  having  been  made  hot,  may  be  introduced  into 

I  the  fistulous  orifice  ;  or  the  galvano-caustic  apparatus 
I  may  be  used  in  a  similar  manner.  The  plan  of  treatment, 
1  howevei',  which  was  adopted  by  Mr.  Bowman,  in  a  case 
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rccordod  by  Mr.  Hulke,*  was  so  successful  that  I  will 
quote  it  in  detail.    "A  single  thread  of  silk  was  armed 
with  a  needle  at  each  end.  and  one  of  the  needles  was 
introduced  into  the  fistulous  orifice  in  the  skin  on  the 
outer  surface  of  the  eyelid,  and  carried  for  a  short  distance  - 
upwards  ;  it  was  theu  made  to  pierce  the  fibro-cartilage  of 
the  lid  and  the  conjunctiva,  and  the  thread  was  drawn  out 
at  the  inner  surface  of  the  lid.    A  similar  manojuvre  was 
repeated  with  the  other  needle,  and  the  thread  was  drawn 
out  at  the  inner  surface  of  the  lid  at  the  distance  of  a 
quarter  of  an  inch  from  the  first,  and  a  little  nearer  the 
attached  border  of  the  lid.    In  this  way  the  cyst  was 
pierced  at  two  points  by  the  thread  which  encircled  m  a 
loop  the  small  intervening  portion  of  the  tissue.    The  two 
ends  of  the  thread  were  then  brought  out_  at  the  outer 
commissure,  and  secured  upon  the  temple  with  a  piece  of 
sticking-plaster.    The  presence  of  the  thread  occasioned 
very  slight  annoyance  ;  the  conjunctiva  Hning  the  upper 
eyelid  became  a  little  swollen  and  injected,  and  tears  con- 
tinued to  flow  from  the  orifice  in  the  skin,  but  less  abun- 
dantly.   Ten  days  afterwards,  the  thread  was  replaced  by 
a  thicker  one,  which  produced  more  irritation,  and  the  con- 
junctiva immediately  around  it  became  slightly  granular. 
An  attempt  was  now  made  to  close  the  aperture  m  the 
skin.    It  was  drawn  out  with  forceps  and  cut  off_  with 
scissors,  together  with  the  little  piece  of  skin  immediately 
around  it.    The  edges  of  the  wound  were  brought  together 
with  two  serres  fines,  which  were  replaced  on  the  evening 
of  the  same  day  by  slips  of  plaster,    men  she  was  nest 
seen,  after  an  interval  of  four  days,  the  wound  had  quite 
healed,  and  the  fistula  in  the  cutaneous  surface  ot  the  lid 
had  perfectly  closed."    In  another  week  the  thread  was 
withdrawn,  and  the  small  bridge  of  tissue  which  had  been 
encircled  by  the  loop  cut  out.    "  This  opening  m  the  con- 
junctiva continued  patent,  and  there  was  no  further 
collection  of  mucus  nor  tears  in  the  cyst." 

Simple  Hypertropiiy  or  CuRO^'IC  Enlargement  or 
THE  Lachrymal  Gland  is  occasionally  met  with._  The 
enlarged  gland  forms  an  unsightly  prominence  in  the 
upper  and  outer  part  of  the  orbit.       _  _ 

Treatment.— The  unguent,  ammouii  lodid.  gr.  aa 


*  Royal  London  Ophthalmic  Hospital  Reports,  vol.  i.  p.28S. 
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;Kli]>is  gr.  240,  may  bo  rubbed  into  the  swell ino;  night  and 
morning,  and  small  doses  of  the  potass,  iodid.,  or  of  the 


Fig.  65  is  drawn  from  a  photograph  of  a  patient 
wlio  was  under  my  cure  for  great  enlargement  of 
both  lachrymal  glands.  The  right  lachrymal  gland 
I  completely  excised ;  and  from  the  left  I  removed 
only  the  protruding  portion.  The  result  was  veiy 
satisfactory. 

syrup,  ferri  iodid.,  may  be  given  twice  a  day.  Should  this 
treatment  have  no  effect,  the  unsightly  pi-ominence  may 
be  excised;  or  the  whole  gland  may  be  removed.  In  a 
case  lately  under  the  care  of  my  colleague,  Mr.  Streatfeild, 
he  removed  the  protruding  portion  and  left  the  remainder 
of  the  gland.  The  patient  made  a  satisfactory  recovery, 
a  and  has  since  continued  well. 

Sarco5I.\  of  the  Lachrymal  Gland  is  a  very  rare 
disease.    In  the  few  cases  which  I  have  seen,  it  has 

-  occurred  as  an  infiltration  into  the  gland  tissue,  and 
:  formed  a  distinct  tumour  growing  into  the  upper  eyelid 
:  from  beneath  the  upper  and  outer  edge  of  the  orbit.  The 
:  following  case  was  under  my  care  at  the  Oi^hthalmic  H  os- 
1  pital : — A  poor  woman,  set.  forty-two,  first  came  to  the 

-  hospital  on  December  31st,  1872.  There  was  then  dis- 
:  tinct  proptosis  ;  the  eye  was  bulged  forwards  and  at  the 

-  same  time  pressed  downwards  and  inwards.  A  firm 
"  tumour  could  be  distinctly  felt  with  the  finger  at  the  outer 
I  margin  of  the  orbit  corresponding  to  the  situation  of  the 


Fin.  65. 
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lachrymal  gland.    The  disease,  she  believed,  commenced  | 
about  two  nionthB  before  she  applied  to  the  hospital.  The  ' 
I^atient  was  kept  a  few  weeks  under  observation,  but  as 
tl'.e  proptosis  increased  she  was  in  February  admitted  into 
the  hospital.    I  then  removed  the  lachrymal  gland,  with  , 
the  new  growth  by  a  single  incision  just  below  the  upper 
and  outer  third  of  the  orbital  ridge.    (See  Operation  fob 
Eemoving  Lachrymal  Gland,  p.  297.)    The  patient  soon 
recovered  from  the  operation  and  was  able  to  leave  the 
hospital.    She  was  relieved  of  all  the  previous  suffering;  , 
but  as  the  result  of  the  operation  she  had  complete  ptosis,, 
and  palsy  of  the  sixth  nerve,  so  that  she  could  not  evert 
the  eye.    These  evils  were  undoubtedly  caused  by  some 
laceration  of  the  levator  palpebra3  and  sixth  nei-ve  in  the 
removal  of  the  tumour,  which  pressed  upon  those  struc- 
tures." The  following  is  the  Report  of  the  examination  of 
the  tumour  by  Mr.  Nettleshi]?,  the  Curator  of  the  Museum: 
"  The  portion  removed  was  a  flattish  tumour  somewhat 
irrecfularly  divided  into  about  three  or  four  parts  or  lobes, 
one'of  which  was  very  firm,  feeling  almost  like  a  nodule 
of  scirrhus,  while  the  others  had  a  somewhat  firmer  con- 
sistence than  normal  lachrymal  gland  tissue.    The  entire 
tiimour  was  about  the  same  shape  as  the  lachrymal  gland, 
and  consisted  of  the  whole  of  that  organ.  It  was,  however, 
considerably  larger  in  area,  though  not  much  thicker  than 
the  normal  gland.     A  microscopical  examination  was 
made  after  moderate  hardening  in  alcohol,  and  the  growth 
proved  to  be  a  small-celled  sarcoma  of  the  lachrymal 
gland.    The  proper  gland-tissue  was  sparingly  scattered 
through  the  tumour,  and  much  of  it  had  probably  become 
atrophied  by  pressure.    The  morbid  growth  appeared  to 
start  from  the  interfollicular  connective  tissue  of  the  gland, 
where  the  normal  nuclei  became  more  numerous.    A  stage 
later  showed  these  developed  into  spindle-shaped  cells  ; 
after  this  it  seems  that  most  of  the  new  elements  remained 
stationary  at  the  round-cell  stage,  so  that,  in  fact,  the  bulk 
of  the  tumour  was  composed  of  small  round  or  roundly 
oval  cells  squeezed  tightly  together,  and  intersected  with 
more  or  less  strands  of  elongated  cells  and  threads  of 
normal  fibrous  tissues." 
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CHAPTEE,  X. 

DISEASES    OF  TIIK  KYKLTHS. 

Tinea  Taksi  is  a  disease  of  the  follicles  of  the  eyelashes. 
It  is  chronic  in  its  protjress,  difficult  to  completely  snbdno, 
and  very  recurrent.  In  the  early  stage  the  margins  of 
the  lids  are  red  and  irritable  ;  there  is  at  first  an  excessive 
secretion  from  the  follicles  of  the  cilia,  which  accumulates 
during  the  night,  and  causes  the  lids  to  be  gummed  to- 
y-ether in  the  morning.  As  the  disease  advances,  the 
discharge  becomes  purulent  and  cakes  into  scabs,  which 
adhere  to  the  margins  of  the  lids,  and  to  the  lashes. 
Small  pustules  then  form  at  the  roots  of  the  lashes,  and 
these  burst  and  leave  superficial  iilcerations,  which  are 
generally  covered  with  yellow  crusts.  The  eyelashes 
gradually  fall  out,  and  the  edges  of  the  lids  lose  their 
sharp  outline  and  become  rounded,  thickened,  and 
everted.  With  the  eversion  of  the  tarsal  borders,  the 
punctum  lachrymale  is  drawn  away  from  the  globe,  and 
'here  is  a  slight  but  constant  overflow  of  tears,  which  ex- 
oriates  the  lids  and  keeps  up  the  redness  and  irritation. 
To  this,  the  extreme  stage  of  tinea  tarsi,  the  term  li]?pi- 
.  hido  has  been  applied. 

Tinea  tarsi  is  very -common  amongst  all  classes,  but 
I  especially  amongst  the  poor.  It  is  frequently  associated 
•  with  debility  and  constitutional  derangement,  and  is  one 
I  of  the  sequences  of  scarlatina,  measles,  and  whooping- 
1  cough.  Patients  who  have  once  suffered  from  it  are  very 
i  apt  to  have  recurrences  when  from  any  cause  their 
1  health  fails. 

Treatment. — One  of  the  most  important  elements  in 
I  the  treatment  of  tinea  tarsi  is  strict  cleanliness.  The 
1  lids  should  be  bathed  with  warm  or  tepid  water  night  and 
I  morning,  and  all  scabs  of  dried  secretion  be  removed  be- 
:  fore  the  application  of  any  of  the  remedial  agents.  On 
.  going  to  bed  a  little  of  the  unguent,  hydrarg.  nitratis 
dilut.  (P.  126),  or  of  the  unguent,  hydrarg.  oxidi  rubri 

■  dilut.  (P.  127),  should  be  smeared  on  the  tarsal  edges; 
and  in  the  morning  after  the  lids  have  been  thoroughly 

■  cleansed  from  all  the  discharge  which  has  accumulated 
on  them  during  the  night,  they  should  be  bathed  with  a 

:  mild  astringent  lotion  (P.  4-6,  48).  The  lotion  may  be  also 
1  used  several  times  during  the  day.    In  children,  when  the 
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eyelashes  are  very  long,  it  is  often  of  service  to  cut  them 
off'  close  to  the  hda  with  a  pair  of  scissors,  as  the  hds  are 
more  easily  kept  clean  when  there  are  no  lashes  upon 
which  the  discharge  can  cake.    This  plan  of  treatment  is 
usually  sufficient  to  cure  a  slight  case  of  tmea ;  but  where 
there  are  superficial  ulcerations  or  pustules  at  the  roots 
of  the  cilia,  other  means  must  be  adopted.   Each  morning 
after  the  lids  have  been  freed  from  all  discharge,  a  solu- 
tion of  nitrate  of  silver,  gr.  5  togr.  10  ad  aquic  3  1,  should 
be  applied  with  a  camel's-hair  brush  to  the  pustules  or 
ulcerated  spaces  between  the  lashes;  or  they  may  be 
touched  twice  or  three  times  a  week  with  a  stronger  solu- 
tion of  nitrate  of  silver,  or  with  the  diluted  nitrate  of 
silver  points  (F.  6).    In  the  worst  cases,  where  the  edges 
of  the  lids  are  rounded,  thickened,  and  excoriated,  with 
the  puncta  drawn  away  from  the  globe,  the  canaliculi 
should  be  laid  open  in  the  manner  directed  at  page  290, 
so  as  to  form  conduits  along  which  the  tears  may  flow 
into  the  sac ;  and  a  weak  solution  of  nitrate  ol  silver 
should  be  painted  daily  on  the  red  excoriated  margins. 
Where  there  is  great  irritability  and  excoriation  of  the 
tarsal  edges,  I  have  found  much  benefit  from  the  use  of 
the  lotio  boracis  (F.  57).    Whilst  ordermg  local  app  ica- 
tions  to  the  lids,  attention  must  also  be  paid  to  the  state  of 
the  patient's  health.    Tonics  of  iron  and  qumme  usually 
do  good;  but  in  very  chronic  cases,  accompanied  with  a 
thickened  and  eczematous  state  of  the  Ms,  small  doses 
of  the  liquor  arsenicalis  given  twice  or  three  times  a  day 
wiU  be  often  of  service.   It  is,  however,  a  medicine  which 
should  be  seldom  prescribed  for  young  children. 

HoRDEOLUS-Sii/e-is  a  small  boil  on  or  near  the  margin 
of  the  lid.  It  is  closely  connected  with  one  or  more  of 
the  cilia,  and  in  some  cases  it  seems  as  if  the  stye  was 
simply  a  suppurating  hair  folhcle.  Generally  only  one 
lT?appearsMt  a  time  on  the  lid,  but  others  are  very  apt 
to  fbllow.  A  succession  of  them  is  indicative  of  an  ener- 
vated state  of  health.  ^o+^pnt 
Treatmerd.-lii  the  very  early  stage,  when  the  patient 
feels  that  a  stye  is  coming,  and  before  suppuration  has 
commenced,  I  have  thought  that  I  have  on  several  occa- 
commtuceu,  X  ,,,._p„|;°  its  procrress  by  drawing  once 
sions  succeeded  m  airestmg  its  prooii^oo   J  n 

across  the  tender  spot  on  the  tarsal  edge  a  po  nt  ot 
tl?e  mitigated  nitrate  of  silver  (F.  6),  or  a  camel  s-hair 
pencn  charged  with  nitrate  of  silver,  as  directed  at  page  17. 
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in  a.  remedy  worth  trying  as,  if  it  fails,  the  patient 

i-  i  in  no  way  suffered.    During  the  advance  of  the  stye, 

ii-  m  applications  are  best ;  fomentations  with  hot  water, 
the  decoction  of  poppy-heads,  and  a  warm  poultice  at 

,  ht  covered  with  a  piece  of  oil- silk.    It  is  seldom  neces- 
'  v  to  puncture  a  stye;  the  pus  will  select  its  own  site 
which  to  point  and  make  an  exit  for  itself.    The  bowels 
ould  be  cleared  fif  all  irritating  matter  by  a  purgative, 
1  some  tonic  prescribed;   nsually  the  mineral  acids 
•  li  bark  (F.  73),  or  qriiuine  with  the  perchloride  of  iron 
.  79),  agree  very  well.    In  children,  the  pnlv.  cinchonas 
soda  (F.  14-1),  or  mist,  cinchona?  (F.  131,  135),  or 
■onie  preparation  of  iron  (F.  110,  Ml),  may  be  ordered. 
AVhen  all  suppui-ation  has  ceased,  the  lids  may  be  bathed 
I  vith  a  slightly  s-Gimulating  lotion  (F.  -18),  and  at  bedtime 
.little  of  the  unguent,  hydrarg.  nitratis  dilut.  (F.  -126) 
luiay  be  smeared  on  the  tarsal  edges. 

EczEiiA  OP  THE  EvELiDs  freqnently  accompanies  strn- 
iiaous  corneitis  and  phlyctenular  ophthalmia  in  children. 
:t  is  often  associated  with  eczema  behind  the  ear  and 
ores  about  the  nostrils. 

Trecdmejit.—li  the  child  is  seen  at  the  commencement 
f  the  disease,  when  the  eczematous  .symptoms  are 
cute_,  the^bowels  should  be  well  acted  on  with  a  powder 
1-F.  150, 1.51) ;  and  a  mixture  should  be  given  repeatedly 
•luring  the  day,  with  small  doses  of  tartarated  antimony 
IF.  132).  The  diet  should  be  strictly  regulated.  The 
.'est  local  application  will  probably  be  the  lotio  boracis 
FP.  57) ;  but  if  this  should  fail,  a  lotiou'  with  zinci  oxid. 
KF.  52)  may  be  tried.  Ointments  generally  irritate,  and 
.1  most  cases  should  be  avoided.  Alter  three  or  four  days 
ihe  antimonial  inixtnre  should  be  omitted,  and  a  prepara- 
'Xon  of  bark  or  iron  be  ordered  (F.  134,  140). 

'  Tkichiasis  is  an  irregular  displacement  of  the  eye- 
■ishes,  some  of  which  are  inverted  and  often  stunted  in 
leir  growth.  Ey  their  friction  .against  the  globe  they 
luse  severe  irritation  ;  aud  when  the  inverted  cilia  brush. 

.  gainst  the  cornea,  they  render  it  nebulous  and  vascuLir. 

.  'richiasis  may  be  partial,  that  is,  limited  to  a  few  lashes, 
r  it  may  affect  the  whole  row.  For  the  causes  and 
.•eatment  of  trichiasis,  see  the  next  Section. 

DisTicniAsis  is  when  from  some  cause  the  bulbs  of  the 
dia  have  been  so  shifted  that  there  is  a  distinct  double 
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Fig.  66. 


row  of  lashes.  The  inner  row  is  nsuully  turned  inwards, 
and  Hometimes  so  coinvjletely,  that  the  lashes  cannot  lit- 
seen  without  slightly  everting  the  lid  with  the  finger. 
Distichiasis  may  he  partial,  or  it  may  involve  the  whole 
of  the  cilia. 

The  causes  of  both  trichiasis  and  distichiasis  are  puru- 
lent and  granular  ophthalmia.  The  contraction  of  the 
palpebral  conjunctiva,  which  talces  ijlace  during  the 
healing  of  the  granulations,  pulls  upon  the  margins  of 
the  lid,  and  causes  a  displacement  of  the  bulbs  of  the 
cilia,  and  an  incurvation  of  the  tarsal  cartilage. 

Treafweiii.— The  best  operation  for  severe 
cases  of  trichiasis  or  distichiasis  is  excision 
of  the  whole  row  of  the  cilia.    The  patient 
is  thus  rapidly  and  permanently  relieved 
from  a  long  felt  trouble,  and  the  disfigure- 
ment is  very  sUght.    It  is  not  to  be  com- 
pared with  the  unsightliness  produced  by  a 
loss   of  the  oculo-palpebral  fold  of  skin, 
which  is  the  usual  result  of  those  operations 
which  endeavour  to  rectify  the  displaced 
lashes  by  shortening  the  integument  of  the 
upper  lid.    It  is  seldom  necessary  to  excise 
the  ciha  of  the  lower  lid,  as  the  removal  of  a 
fold  of  sldn  with  the  corresponding  portion 
of  the  orbicularis  will  usually  suifice  (see 
page  311).    In  slight  cases,  where  only  a 
few  of  the  cilia  are  affected,  the  distorted  or 
displaced  lashes  may  be  pulled  out  with  a 
pair  of  cilia  forceps  (Fig.  66),  or  they  may 
be  excised.    If  the  inverted  lashes  involve 
as  much  as  half  the  tarsal  margin,_  it  is 
better  to  excise  the  entire  row,  as  it  is  less 
noticeable  than  when  half  the  length  of  the 
cilia  have  been  removed. 

OrERiTiox  roR  the  Removal  of  the 
Eyelashes.— This  consists  in  first  splitting 
the  border  of  the  tarsal  cartilage,  and  then 
excising  the  thin  wedge  of  it  in  which  the 
bulbs  of  the  lashes  are  embedded. 

The  lid  being  drawn  tense  by  one  hand 
of  the  operator,  with  the  other  he  makes  a 
lono-  incision  with  a  cataract  knife  a,long  the 
inner  or  ocular   edge  of  the  lashes,  and 
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of  a  sufficient  depth  for  the  point  of  the  knife  to  pass 
beyond  their  roots.  A  second  incision  is  now  to  be  made 
on  the  outer  surface  of  the  hd  just  behind,  but  parallel  to 
the  row  of  lashes,  so  as  to  cut  through  the  integument 
and  the  margin  of  the  cartilage  just  above  the  bulbs  of 
the  cilia :  the  depths  of  the  two  incisions  will  thus  meet, 
and  the  whole  row  of  lashes  will  be  excised.  The  cut 
surface  of  the  carti- 


lage should  now  be 
carefully  scanned 
over,  so  that  if  any 
of  the  bulbs  of  the 
lashes  have  escaped 
excision  they  may 
be  removed ;  should 
any  be  left,  new 
lashes  will  sprout 
again  from  them, 
and  the  object  of  the 
operation  wdl  not  be 
completely  fulfilled 


Fig.  67. 


as  even  a  single  eyelash 
brushing  against  the  cor- 
nea will  cause  considerable 
irritation.  The  bulbs  of 
the  lashes  may  be  recog- 
nised by  their  appearing 
as  fine  black  dots. 

Lastly,  the  skin  should 
be  gently  pressed  over 
the  cut  edge  of  the  carti- 
lage, and  a  compress  of 
wet  lint  be  applied  to  the  eye  with  a  bandage.  No  sutures 
should  be  used. 

By  this  operation  the  lid  is  not  shoi'tened,  for  the  edge 
of  the  cartilage  is  simply  split,  and  the  thin  wedge  of  it 
removed  in  which  the  lashes  are  implanted. 

To  facihtate  the  performance  of  this  operation,  either 
Snellen's  eyehd  forceps  (Fig.  67),  or  the  horn  spatula 
(Fig.  68),  may  when  practicable  be  used.  If  Snellen's 
forceps  are  selected,  the  lower  blade  should  be  gently 
insinuated  beneath  the  upper  eyelid  as  far  as  it  will  pass, 
and  then  with  a  few  turns  of  the  screw,  a  metallic  clamp 
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is  made  to  comjjvet-'s  firmly  tho  circnmfereiico  of  the  lid 
with  the  exception  of  its  tarsal  border,  which  is  leit  I'reo 
for  the  operator. 

Fio.  08.  Rei'ositio    Ciliokuii. — This  old 

operation   was  first   described  by 
Celsus.     It  was    revived  by  Dr. 
Snellen,  of  Utrecht,  and  has  since 
Ijeen  advocated  by  Dr.  Arf?yll  Eo- 
burtson  in  a  Paper  in  the  Edinhnr<jli, 
Monilihj    Journal  for  May,  1&7-}-. 
The  following  is  his  account  of  the 
operation  : — "  The  principle  of  the 
operation   consists    essentially  in 
causing  the  offending  eyelashes  to 
be  mechanically  turned  awaj^  from 
lllilllHll      the  eye,  and  made  to  grow  more  or 
less  in    the   proper    direction  by 
making  them  pass  under  a  narrow 
bridge  of  skin.     The  following  is 
the  method  of  performing  the  ope- 
ration : — A  very  fine  curved  needle 
has  the  two  extremities  of  a  very 
fine  waxed  silk  ligature  (or  hair,  as 
Celsus  directs)  passed  through  its 
eye.  The  needle,  being  firmly  grasped 
by  suitable  forceps,  is  then  passed 
through  a  narrow  fold  of  skin  at  the 
very  margin  of  the  lid,  close  to  one 
of  "the   inverted    eyela.shes.  The 
point   of    introduction   should  be 
external  to  the  point  of  emergence 
of  the  eyelash,  but  as  close  to  it  as 
possible  :  and  the  needle  should  be 
lorought  out  after  passing  about  f "' 
or  1"'  under  the  skin.    The  needle 
and    ligature    should   be  drawn 
through  until  a  small  loop  alone 
remains,  when,  by  means  of  a  fine 
pair  of  forceps,  the  eyelash  is  passed 
through  the  loop.    Traction  is  then 
made  on  the  ligature,  and  the  loop 
with  the  entangled  eyelash  is  drawn 
through  the  tunnel  in  the  skin.  The 
other    misdirected    eyelashes  are 
similarly  treated. 
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"  Very  little  irritation  follows  this  operation,  and  no 
spocial  after-treatment  is  7iecessary.  The  patient,  how- 
ever, must  be  warned  against  tonching  or  rubbing  the- 

Fio.  69. 


Fig.  ()9  represents  tlie  passage  of  the  neefllc,  armed  witli 
the  ligature,  under  a  band  of  skin  close  to  the  point  of 
ciuergenee  of  an  inverted  eyelash.  (Tlie  direction  of  the 
needle  has  been  represented  a  little  oblique,  not  to  eoniplicate 
the  diagram.) 

eyelashes  for  twenty-four  hours  after  the  operation, 
as  he  might  thus  force  the  eyelashes  back  out  of  their 
new  channel. 

Fig.  70. 


Fig.  70  represents  the  misdirected  eyelash  involved  in  the 
loop  of  the  ligatiM-e. 

"  This  operation  is  only  applicable  to  those  cases  oF 
partial  trichiasis  in  which  the  eyelashes  inverted  are  few 
in  number  and  of  considerable  size." 

Vai  ■ions  means  have  been  tried  for  the  destruction  of 
the  hair  follicles  by  caustics,  but  the  treatment  is  only 
applicable  to  those    cases  where  the  displacement  of 
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the  lashes  is  limited,  and  even  then  it  is  not  very 
satisfactory. 

Dr.  Herzenstein*  has  recommended  the  use  of  a  seton 
for  the  destruction  of  the  bulbs  of  the  cilia,  and  in  cases 


Fjo.  71. 


rig.  71  represents  the  eyelash  in  its  altered  position. 

of  partial  trichiasis  it  seems  applicable.  One  end  of  the 
thread  is  first  introduced  by  a  fine  needle  through  the  edge 
of  the  tarsal  cartdage,  and  passing  it  upwards  subcuta- 
neously  it  is  brought  out  at  a  point  beyond  the  roots_  of 
the  cilia,  and  again  introduced  through  the  same  opening 
it  is  carried  onwards  beneath  the  skin  around  the  bulbs 
of  the  lashes  to  be  destroyed,  until  finally  it  emerges  on 
the  edo-e  of  the  lid  in  a  line  with  the  spot  at  which  it  first 
entered  The  two  ends  of  the  thread  are  now  tied  together, 
and  they  are  allowed  to  remain  until  they  cut  their  way 
out,  by  which  time  the  hair  bulbs  are  destroyed  by  suppu- 
ration. 

ENTRorioN,  or  an  Inversion  of  the  Edge  of  the 
Eyelids.— There  are  two  forms  of  this  disease. 
a.  The  spasmodic  entropion 

j3  The  chronic  entropion,  which  is  dependent  on  struc- 
tural changes  of  the  conjunctiva  of  the  lid. 

„   The  svasmodic  entropion  is  due  to  a  spasmodic  con- 
traction of  the  orbicularis.    It  may  occur  after  an  injury ; 
01  durincr  auyafl-ectionof  the  eye,  which  is  accompamed 
■  by  much  photophobia  and  lachrymation,  and  particularly 
if-  the  eye  has  been  for  some  time  closely  bandaged  np. 


*  Archiv  fUr  Ophthalmologic,  Bd.  xii.  p.  76, 
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Prom  the  constant  ovorllow  of  tears  the  tarsal  l)order 
becomes  red  and  excoriated  ;  and  from  the  repeated  spas- 
modic contractions  of  the  orbicularis  muscle,  the  edge  of 
the  lid  becomes  curled  inwards — sometimes  to  such  an 
extent  that  tlie  eyelashes  cannot  be  seen  withont  first 
everting-  the  tarsal  margin  by  drawing  it  down  with  the 
finger.  Spasmodic  entropion  is  frecpiently  seen  after  the 
operation  for  cataract,  and  especially  in  old  people,  with 
the  skin  of  the  lids  loose  and  wrinlded.  This  inversion 
of  the  lashes  is  usually  confined  to  the  lower  lid. 

For  the  treatment  of  this  form  of  entropion,  it  is  snfficient 
to  remove  a  narrow  strip  of  the  skin,  and  of  the  orbicularis 
muscle,  close  up  to  and  nearly  the  length  of  the  margin 
of  the  lid.  This  is  to  be  done  by  first  pinching  up  a  fold 
of  the  skin  in  a  line  with  the  lid  by  a  pair  of  forceps,  and 
cutting  it  off  with  a  pair  of  scissors.  A  corresponding 
piece  of  the  orbicularis  is  then  to  be  seized  with  the  forc.;ps 
and  excised  in  a  similar  manner.  No  sutures  will  be  re- 
quired ;  but  when  all  the  bleeding  ha  s  ceased,  the  edges  of 
the  wound  should  be  gently  jiressed  together,  and  a  light 
pad  of  wet  lint  with  ei.  bandage  fastened  over  them.  Com- 
plete union  will  be  effected  in  two  or  three  days. 

13.  Chronic  entropion  is  caused  by  purulent  and  granular 
ophthalmia;  by  injuries  to  the  conjunctiva  of  the  lids  from 
hot  metal,  lime,  mortar,  or  any  other  escharotic  which  may 
have  caused  a  destrnction  of  a  portion  of  that  membrane. 
As  cicatrization  proceeds,  the  contraction  of  the  conjunc- 
tiva causes  the  margin  of  the  lid  with  its  lashes  to  become 
inverted  and  drawn  towards  the  globe.  This  folding  in  of 
the  lashes  is  a  source  not  only  of  great  discomfort  to  the 
patient,  but  of  danger  to  the  eye.  The  continued  brush- 
ing of  the  lashes  against  the  cornea  in  every  movement  of 
the  eye  is  apt  to  induce  a  troublesome  form  of  corneitis 
with  ulceration,  and  will  invariably  aftjBr  a  time  render 
the  cornea  nebulous  and  vascular. 

Treatment. — When  the  entropion  is  severe,  and  depen- 
dent on  a  thickened  and  contracted  palpebral  conjimctiva, 
produced  by  granular  ophthalmia ;  or  on  cicatrization 
following  an  injui'y  to  that  membrane  from  some  escha- 
rotic, the  only  operation  which  will  afford  permanent  relief 
is  the  removal  of  the  entire  row  of  lashes  (see  page  306). 
Associated  with  the  inversion,  there  is  frequently  a  con- 
siderable contraction  of  the  palpebral  apertiire.  When 
this  exists  the  external  canthus  should  be  first  divided 
with  a  pair  of  scissors,  and  then  a  fine  suture  inserted 
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between  the  divided  coiijuuctiva  and  the  opposile  point  of 
skin,  in  order  to  prevent  the  reunion  of  the  edt^es  of  the 
incioion.  There  are,  however,  many  cases  of  entropion 
due  partly  to  sjm.sm  of  the  orbicularis,  and  ^tartly  to  a 
contraction  of  tlie  palpebral  conjunctiva.  For  this  class 
one  or  other  of  the  numerous  operations  for  everting 
the  infolded  tarsal  cartilage  and  rectifying  the  displaced 
lashes  may  be  loei-formed. 

BuROw's  Operation  por  Entropion.*— The  object  of 
this  operation  is  to  restore  the  inverted  tarsal  edge  to  its 
normal  position,  a-nd  thus  to  avoid  the  necessity  of  re- 
moving the  row  of  lashes.     In  entropion  there  is  an 
incurving  of  the  tarsal  cartilage,  so  that  the  cilia  brush 
against  the  surface  of  the  eye.     If  such  an  eyelid  be 
everted,  a  whitish  line  -will  generally  be  seen  running 
parallel  to  the  :uargin  of  the  lid,  and  about  one  line  dis- 
tant from  it :  it  is  upon  this  line  that  the  tarsal  edge  is 
flexed  on  to  the  globe.   The  operation  is  thus  performed  :— 
T'he  lid  is  everted,  and  the  horn  spatula  (Fig.  68)  having 
been*  placed  between  the  globe  and  lid,  an  incision  is  made 
completely  through  the  tarsal  cartilage  about  one  or  one 
and  a  half  lines  from  its  i'ree  border  along  the  white  hue 
above-mentioned,  and  extending  from  the  outer  to  the 
inner  extremity  of  the  tarsal  cartilage,  taking  care  to 
sever  thoroughly  the  cartilage  and  all  the  structures  of 
the  lid  up  to  the  shin,  but  not  to  cut  the  ciliary  margm  at 
any  point.    The  lid  may  be  now  replaced,  and  its  ciliary 
border  will  probably  rest  against  the  globe  in  its  proper 
]30sition,  and  the  operation  is  completed.    If,  however, 
the  skin  of  the  lid  is  very  lax,  or  the  tarsal  margin  is 
still  inclined  to  curve  inwards,  a  piece  of  skin  may  be  re- 
moved from  the  lid  by  pinching  a  portion  of  it  up  with 
Desmarres's  entropion  forceps  and  cutting  it  off  with  a 
pair  of  scissors.    'I'he  edges  of  the  wound  are  then  to  be 
brought  together  with  line  sutures.     ,     ,  , 

In  dividing  the  tarsal  cartilage  the  left  thumb  nail 
should  be  inserted  into  the  incision  to  keep  the  lid  steady, 
and  the  blade  of  the  knife  should  be  held  jmrallel  with 
the  tarsal  edge  so  as  to  avoid  making  an  oblique  section 
of  the  cartilage. 


*  Berliner  Klinisclie  Wocbenschvift,  June  23rJ,  1873.  .Article 
by  Frank  BulLr,  London  Medical  l^ecord,  August  13tli,  18<o. 
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ill'.  .Strcatt'eikl  recommouds  the  following  operation  of 

(grooving  the  tibvo-ciirtihige,"  a  full  iiecouut  of  which  is 
given  ill  Vol.  I.  of  the  "  0|jhthalniic  IIos[>ital  Ro|3orts," 
)).  125  : — "  The  lid  is  held  with  Desmarres's  i'orcejJS,  >the 
Hat  blade  passed  under  the  lid,  and  the  ring  fixed  upon 
the  skin,  so  as  to  make  it  tense  and  expose  the  edge  of  the 
lid.  An  iucisiou,  with  a  scalpel,  is  made  of  the  desired 
length,  just  through  the  skin,  along  the  palpebral  margin, 
at  the  distance  of  a  line  or  less,  so  as  to  expose  but  not 
to  divide  the  roots  of  the  lashes  ;  and  then  just  beyond 
them  the  incision  is  continued  down  to  tiie  cartilage 
(the  extremities  of  this  wound  are  inclined  towards  the 
edge  of  the  lid)  :  a  second  incision,  farther  from  the 
palpebral  margin,  ia  made  at  once  down  to  the  cartilage, 
in  a  similar  direction  to  tiie  first,  and  at  a  distance  of  a 
line  or  more,  and  joining  it  at  both  extremities  ;  these  two 
incisions  are  then  continued  deeply  into  the  cartilage  in 
an  oblique  direction  towards  each  other.  With  a  pair  of 
forceps  the  strip  to  be  excised  is  seized  and  detached 
with  the  scalpel." 

Another  excellent  ojjeration  is  one  practised  by  Arlt. 
He  first  splits  the  tarsal  cartilage  and  severs  the  entire 
row  of  cilia  from  the  subjacent  parts  as  in  the  operation 
for  excision  of  the  lashes  (page  30(3),  but  with  this  differ- 
ence, that  he  leaves  them  still  attached  at  each  extremity 
to  the  lid.  He  then  removes  a  fold  of  skin  the  length  of 
the  lid  and  adjoining  the  incision  already  made,  and  into 
the  raw  surface  thus  exjaosed  he  plants  the  row  of  cilia, 
leaving  the  skin  connection  at  either  end  to  maintain  their 
vitality  until  union  is  affected.  A  few  fine  sutures  are 
insei'ted  to  keep  the  parts  in  situ. 

C4raefe,  Pagenstecher,  and  Snellen  have  suggested 
different  operations  for  the  relief  of  entropion.  A 
detailed  account  of  each  will  be  found  in  some  of 
the  copious  Treatises  on  the  Eye  which  have  been  lately 
published. 

EcTROFiox,  or  EvERsiox  OF  THE  Eyelids,  may  be 
induced  by  either  injury  or  disease.  The  worst  and  most 
intractable  cases  are  those  which  are  the  result  of  injury 
either  to  the  eyelid  or  to  the  tissues  in  its  immediate 
vicinity.  When  the  ectropion  is  caused  by  disease,  the 
lower  lid  is  the  one  most  frecjuently  everted  ;  but  when  it 
is  the  result  of  accident  the  upper  lid  suffers  equally  with 
its  fellow.    The  deformity  which  ectropion  jDroduces  is 
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often  very  great,  and  tlie  cause  of  much  annoyance,  if  not 
of  actual  suffering.    In  all  except  very  slight  cases,  the 
eye  having  lost  a  part  of  its  natural  protection,  is  liable, 
from  undue  exposure,  to  attacks  of  recurrent  mliamma- 
tion  of  its  couiunctival  surface.    It  also  becomes  what  is 
commonly  called  a  watery  eye;  owing  to  the  eversion  ot 
the  eyelid  the  punctum  is  drawn  away  from  the  globe, 
and  some  of  the  tears  are  constantly  flowing  over  the  lid 
on  to  the  cheek.    Lastly,  after  the  lid  has  been  long 
everted,  the  conjunctiva  is  very  apt  to  become  changed 
in  appearance  and  character.    In  some  instances  it  grows 
almost  cuticular  ;  whilst  in  others  it  becomes  so  hypertro- 
phied  and  granular  as  to  acquire  somevfhat  the  look  of  a 
fungoid  excrescence. 

Ectropion  may  be  produced—         ,     ,    ,      ^.  e 
a.  By  the  cibatrization  following  the  destruction  ot  a 
part  or  the  whole  of  the  skin  of  the  eyebd. 

p.  By  the  cicatrization  of  a  wound  in  the  neighbourhood 

of  the  eyelids.  .  ,  ■  j.  „„ 

y  By  abscesses  in  the  cellular  tissue  at  any  point  near 
the  margin  of  the  orbit,  and  especially  if  associated  with 

diseased  bone.  .       ,  -d  ii,  4t,„ 

S  By  the  cicatrization  following  lupus.     Botli  the 
lupus  exedens  and  non-exedens  will  cause  very  severe 

'''' lu  tircicatrization  which  follows  an  absolute  destruc- 
tion of  a  portion  of  the  integument  the  loss  is  not_  re- 
placed by  i  regrowth,  but  the  breach  is  chiefly  repaired 
by  a  drawing  tSgether  of  the  surroundmg  parts,  bo  row- 
iif.  as  it  were  from  the  abundance  of  skm  m  the  Beighbour- 
hood  to  close  the  gap  which  has  been  occasioned  by  the 
iniury.  The  wound  is  thus  greatly  reduced  m  size,  and 
that  which  yet  remains  open  is  repaired  by  the  de- 
velovanent  of  ^a  cicatricial  tissue,  which  closely  resembles 
Se  true  skin,  but  diflers  from  it  in  its  want  of  elasticity, 
softness,  and  vitality.  _  _  , 

If  th;  wound  be  in  the  vicinity  of  the  orbit,  the  con- 
traction which  accom]3anies  the  heahng-p'-ocess  diaws 
Spon  the  tarsal  edge  of  the  lid,  and  gradually  everts  it 
This  contraction  of  the  neighbouring  skm  to^vards  the 
seat  of  the  injury  is  not  confined  to  the  actual  period  of 
i:atlatLn,'bi  continues  for  many  ^^^^^^ 
increasincr  the  extent  of  the  ectropion,  whilst  it  diminisnes 

^'^Siif^ctiS^Sn  is  caused  by  an  abscess  near  the 
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iiiavgiu  of  the  orbit,  very  little  if  any  of  the  skin  may 
have  beea  involved  in  the  suppiiration.  The  ectropion 
is  then  dependent  on  a  portion  of  the  cellular  tissue 
having  been  destroyed  by  sloughing,  and  the  skin  be- 
coming drawn  and  adherent  to  the  parts  beneath,  in- 
stead of  gliding  smoothly  over  them.  With  the  contrac- 
tion of  the  skin  towards  the  cicatrix  of  the  subjacent 
cellular  tissue,  a  pull  is  exerted  upon  the  eyelid,  which 
will  first  draw  down  its  tarsal  edge,  and  then  gradually 
evert  it. 

Two  forms  of  ectropion  may  be  recognised,  either  of 
which  may  be  produced  by  the  same  cause,  the  diiference 
being  only  in  degree. 

1.  Where  there  is  a,  partial  evei-sion  of  the  eyelid,  with 
a  thickened  and  fungoid  condition  of  the  conjunctiva. 

2.  Where  the  eyelid  is  entirely  everted,  its  conjunctival 
surface  being  completely  exposed. 

The  first  form  is  most  frequently  caused  by  the  cicatri- 
zation of  a  wound  in  the  neighbourhood  of  the  eyelids  ; 
whilst  the  second  is  generally  the  result  of  an  absolute 
destruction  of  a  portion  or  the  whole  of  the  skin  of  the 
lid  itself. 

Treatment  of  Edrojnnn. — I  will  first  describe  the 
changes  wdiich  an  ectropion  produces  in  the  relative  posi- 
tion of  the  different  parts  of  the  eyelid,  and  then  consider 
the  mode  of  treatment  applicable  to  each.  1.  The  eyelid 
is  more  or  less  everted.  2.  As  a  consequence  of  the  ever- 
sion,  the  punctum  laclirymale  is  displaced  :  it  is  drawn 
away  from  the  globe,  so  that  it  cannot  act  as  a  conduit 
for  the  tears.  3.  The  tarsal  edge  of  the  lid  is  more  or  less 
elongated,  according  to  the  extent  of  the  eversion.  4.  In 
many  cases  the  exposed  conjunctiva  is  hypertrophied 
and  thickened. 

In  a  mild  case  of  ectropion  these  defects  will  be  only 
slightly  marked,  and  possibly  one  or  other  of  them  may 
be  absent :  but  when  there  is  a  great  eversion  of  the  lid, 
they  will  probably  be  all  present  and  distinctly  seen.  In 
ti-eating  of  each  of  these  defects,  I  will  take  them  in  the 
order  in  which  it  would  be  wise  to  proceed  in  an  opera- 
tion for  their  relief. 

1.  If  the  punctK/tn  laclirymale  he  displaced,  and  drawn 
away  from  the  globe,  the  canaliculus  should  be  slit  up  so 
as  to  convert  it  into  a  canal  along  which  the  tears  may 
flow  into  the  sac.  This  is  readily  accomplished  by  one  of 
the  methods  recommended  at  page  296. 
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2.  If  lha  exi'ionecl  conjunctiva  is  much  iloickcncd  and 
hyi-ierlrophied,  the  prominent  excrescent-looking  portion 
should  be  excised.  This  is  most  easily  done  by  seizintr 
hold  of  the  piece  of  conjunctiva  which  is  to  be  removed, 
with  a  pair  of  fine-toothed  forceps,  and  cutting  it  off  with 
a  pair  of  small  scissors  curved  on  the  flat.  The  contrac- 
tion which  accompanies  the  cicatrization  of  the  conjunc- 
tiva draws  the  edge  of  the  eyelid  inwards,  and  helps  very 
materially  to  restore  it  to  its  natural  position. 

3.  If  the  tarsal  edge  of  the  lid  is  elongated,  it  must  be 
shortened  before  the'lid  can  be  restored  to  its  proper  posi- 
tion. This  lengthening  of  the  tarsal  margin  is  due  to  the 
constant  pull  which  has  been  exerted  upon  it  during  the 
contraction  and  cicatrization  of  the  wound  which  have 
caused  the  ectropion.  To  remedy  this  defect  a  V-shaped 
piece  of  the  edge  of  the  lid  (as  in  Fig.  72)  may  be  excised 
with  a  fine  scalpel.  The  lips  of  the  wound  are  then  to  be 
brought  together  with  fine  pins  and  twisted  sutures, 
taking  care  that  one  of  the  needles  is  inserted  close  to  the 
tarsal  edge  (as  in  fig.  73),  so  that  an  accurate  apposition 
of  the  corresponding  surfaces  is  secured.  A  portion  of 
the  tarsal  margin  may  thus  be  removed  from  any  part  of 
its  length  ;  but  in  most  cases  it  is  advisable  to  make  the 
excision  from  the  extreme  end  close  to  the  outer  ca,nthus. 
The  edges  of  the  wound  are  brought  more  easily  and 
accurately  together  than  when  the  part  excised  is  near  the 
centre  of"  the  lid,  and  the  scar  which  is  left  is  much  less 
noticeable. 

4.  To  relieve  the  eversion  of  the  eyelid  many  operations 
have  been  suggested  and  practised.  The  following  is  a 
brief  account  of  some  of  the  operations  for  ectropion,  and 
the  conditions  upon  which  they  may  be  performed  :— - 

a.  Where  there  is  complete  or  partial  eversion  dependent 
on  a  cicatrix  at  a  short  distance  from  the  lid.— Wot  con- 
venience of  description,  I  will  deal  with  a  case  m  which 
the  lower  lid  is  the  one  aS"ected  :  the  same  plan  of  treat- 
ment, modified  according  to  circumstances,  will  be  appli- 
cable to  ectropion  of  the  upper  lid.  If  the  ectropion  is 
partial,  and  due  to  a  small  cicatrix  which  is  only  adherent 
to  a  very  limited  area  of  the  cellular  tissue  beneath  it, 
while  around  the  scar  the  skin  will  gUde  easily  oyer  the 
subjacent  tissues,  it  will  be  sufficient  first  to  free  the  deep 
adhesions  of  the  cicatrix  by  subcutaneous  division.  A 
tenotomy  knife  is  to  be  introdacedbeneath  the  integument, 
at  a  short  distance  from  the  scar,  and  by  a  few  semicircular 
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sweeps  the,  union  between  it  and  the  cellular  tissue  will  he 
])arted.  It'  this  is  satisfactoril}''  acconijilisheil,  the  skin 
will  glide  with  freedom  over  the  parts  to  which  it  was 
before  adherent.  The  tarsal  edge  of  the  lid  should  now 
be  shortened  iu  the  manner  already  described;  and  if  the 
exposed  conjunctiva  is  much  thickened,  a  portion  of  it  also 
should  be  excised.    By  these  means  the  lid  will  be  restored 


Fig.  72.  Fio.  73. 


to  its  normal  position,  and  as  the  scar  vvill  be  lifted  from 
its  original  site,  the  chance  of  its  reuniting  to  the  parts 
from  which  it  has  been  severed  will  be  diminished.  In  the 
daily  dressing  of  the  wounds,  the  licLs  should  be  well  sup- 
ported with  a  pad  of  lint,  to  prevent  the  cicatrix  being 
again  drawn  down  to  its  former  position. 

/3.  If  the  ectropion  is  severe,  and  the  cicati-ix  which  has 
caused  it  is  dense  and  firmly  attached  to  the  subjacent 
parts,  a  different  proceeding  must  be  adojjfed.  One  very 
excellent  mode  of  treatment  is  by  including  in  a  V-shaped 
incision  the  cicatrix,  which  is  to  be  separated  by  a  few 
strokes  of  the  scalpel  from  all  its  adhesions  to  the  under- 
lying parts,  as  is  well  shown  in  Fig.  74. 

The  triangular-shaped  piece  of  skin  in  which  the  cica- 
trix is  included  is  then  to  be  pushed  upwards,  whilst  the 
lower  edges  of  the  V  wound  are  united  by  two  pins  and 
twisted  sutures,  in  the  situation  marked  by  the  dotted 
lines  in  the  woodcut,  so  as  to  convert  the  V,  when  the 
parts  are  brought  together,  into  a  Y.    Tiie  everted  lid  will 
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thus  be  raised;  hnt  in  order  to  keep  it  in  position,  its 
tarsal  edge  should  be  shortened  at  the  outer  canthus, 
Fio.  74.  Fio.  75. 


removing  at  the  same  time  a  small  piece  o  the  ma.gm ot 
the  upper  lid,  to  which  the  lower  one  should  be  nmted  by 
p  and  tw  sted  sutnres.  If  the  conjunctiva  is  much 
?Skened,  a  portion  of  it  may  be  excised  before  shorten- 

'"^FS^Wiowsthe  appearance  the  eye  will  present  after 

*'TKw^^:^S:;S^was  the  one  recommended  and 
performed  by  Dieffenbach  for  the  relief  of  ectropion  of 
the  lower  lid,  which  had  been  caused  by  a  cicatrix  at  a 
shoA  distance  beneath  it  :-He  first  .d-.^ected  out  the 
cicatrix  by  including  it  in  a  triangular  incision,  (Fig.  .6) 
Jhe  base  of  which  corresponded  with  the  tarsal  margin  ot 
the  lid     Having  removed  this  triangular  flap  o  skm,  he 
then  extended  the  cut  cc  to  ca,  ca,  to  al  ow  of  tbe  ready 
a^^Sion  of  the  sides  h,  h ;  which  having  been  firs 
?Sd  from  the  subiacent  parts  by  a  few  strokes  of  the 
cSpel  he  brought  {ogether  and  united  by  -  -^^^^^^^^^ 
Fiff  77  The  two  lateral  incisions  ca,  ca,  he  then  tastenea 
bv^^utures  to  the  integument  beneath  the  lower  lid  m  the 
liL  c  c    Fig.  77  represents  the  appearance  after  the 

operation  was  completed^  

•  HeviewTf  Zeis's  Handbuch  der  plaslischen  Chirurgie  Britisl. 
and  Sgn  Medical  Review,  vol.  vn.  p.  40b,  from  winch  the 
woodcuts  have  been  copied. 
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111  most  of  the  operations  for  the  relief  of  ectropion  the 
chance  of  snccess  will  be  materially  increased  by  adopting 
the  expedient,  first  snggested  and  jn-actised  by  Mr.  Bow- 
man,* of  temporarily  niiiting  a  portion  of  the  correspond- 
ing tarsal  edges  of  the  npper  and  lower  lids.  This  is  to 
be  accomplished  by  paring  the  thinnest  possible  shaving 
from  the  opposed  tarsal  margins,  and  then  fastening  them 
together  with  a  single  fine  suture.    Immediate  union 


Fig.  70.  Fig.  77. 


o-enerally  follows,  and  the  lids  are  allowed  to  remain  closed 
for  some  weeks  or  months,  until,  indeed,  all  the  contraction 
and  cicatrization  consecinent  on  the  operation  for  the 
ectropion  have  passed  away.  When  it  is  desirable  to  part 
the  lids,  the  bond  of  union  may  be  divided  on  a  director 
with  a  single  stroke  of  a  scalpel. 

y.  In  those  cases  where  vmcli  of  the  integument  of  the 
eyelid  has  been  destroyed,  and  complete  everdon  of  it  has 
followed,  it  is  seldom  that  the  lid  can  be  permanently 
restored  to  its  natural  position  without  some  plastic  opera- 
tion. After  the  lid  has  been  dissected  from  the  adhesions 
which  bind  it  down,  and  has  been  replaced  over  the  eye,  a 
large  granulating  surface  will  be  left,  which,  unless  covered 
over  by  new  skin  borrowed  from  a  neighbouring  part,  will 
cause  during  cicatrization  a  return  of  the  ectropion. 

I  will  not  attempt  to  describe  the  different  operations 
which  have  been  either  suggested  or  performed  for  the 
making  of  a  new  eyelid.    Each  case  presents  peculiarities 


*  Royal  London  Oplitlialniic  Hospital  Repoits,  vol.  vii.  p.  1. 
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of  its  own,  foi-  whicli  no  special  directions  can  be  given, 
'riie  result  of  the  operation  depends  very  much  on  the 
ingenuity  of  the  surgeon  in  designing  one  fitted  for  the 
case,  and  on  his  dexterity  in  carrying  out  neatly  the  details 
which  his  mind  has  conceived. 

A  few  general  directions  may,  however,  be  nsefnl.  If 
the  ectropion  be  of  the  upper  lid,  it  is  generally  most  con- 
venient to  borrow  the  skin  from  the  side  of  the  forehead  ; 
but  when  the  lower  lid  is  the  one  afi'ected,it  may  be  most 
easily  obtained  from  either  the  side  of  the  cheek  or  the 
inner  side  of  the  nose. 

1.  Before  attempting  a  plastic  operation  for  the  forma- 
tion of  a  new  eyelid,  sufficient  time  should  be  allowed  to 
elapse  after  the  injury  for  the  skin  in  the  neighbourhood 
of  the  eye  to  have'  recovered  as  far  as  possible  its  healthy 
elasticity  and  softness.  All  thickening  and  induration 
of  the  subjacent  cellular  tissue  should  have  passed 
away,  and  the  skin  should  glide  readily  over  the  parts 

beneath  it.  t  i  .  -j, 

"  After  having  by  dissection  restored  the  hd  to  its 
proper  position,  the  size  of  the  surface  to  be  covered  with 
the  borrowed  skin  should  be  accurately  noted ;  and  the 
piece  which  has  to  be  taken  from  the  temple,  or  elsewhere, 
should  be  of  larger  dimensions  than  is  apparently  required, 
as  the  skin  contracts  about  one-sixth  when  detached  from 
the  part  it  originally  occupied.  It  must  also  be  remem- 
bered that  even  if  it  is  a  little  too  large,  a  further  contrac- 
tion of  it  will  take  place  during  the  heahng  process,  which 
will  reduce  it  to  its  required  size.  ,  vi 

3  Great  care  should  be  taken  to  leave  a  good  pedicle 
throuo-h  which  the  vascular  supply  of  the  new  hd  may  be 
maintained  until  it  has  become  united  with  the  parts 
beneath  it,  and  a  fresh  source  of  nourishment  has  been 
established.  It  is  also  ad^dsable,  m  adapting  the  sliin  to 
the  lid,  to  avoid  twisting  the  pedicle  on  itself  more  than 
is  absolutely  necessary.  vi  j.  ^i 

4  Before  uniting  the  edges  of  the  new  lid  to  the  sur- 
rounding skin,  all  bleeding  should  be  arrested.  Jsothiiig 
tends  more  to  delay  primary  union  than  a  clot  ot  blood 
between  the  opposed  surfaces.      _  .  . 

In  nearly  all  cases  where  a  plastic  operation  is  required, 
it  will  be  well  to  shorten  the  tarsal  margm  o  the  hd  m 
the  manner  already  described,  so  as  to  slightly  dimmish 
the  size  of  the  palpebral  aperture.        _      +•  ^  ; . 

If  the  exposed  portion  of  the  conjunctiva  is  much 
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thickened  and  granular,  a  portion  of  it  ;ilso  should  be 
removed  with  a  pair  of  curved  sscissors. 

Having  completed  the  operation,  a  layer  of  wet  lint 
should  be  laid  over  the  lids,  upon  which  a  light  compress 
of  cotton  wool  should  be  fastened  with  one  or  two  turns 
of  a  roller,  for  the  purpose  of  keeping  the  parts  in  apposi- 
tion and  of  maintaining  a  certain  amount  of  warmth. 

PAEALYTIC  AND  SPASMODIC  AFFECTIOXS  OF  THE 
EYELIDS. 

Ptosis,  or  a  drooping  of  the  upper  eyelid  over  the  eye, 
may  be  due — 

a.  To  paralysis  of  the  third  nerve,  or  to  that  branch  of 
it  which  supplies  the  levator  palpebrfe  muscle. 
jS.  To  injury  of  the  levator  palpebra3. 
y.  It  may  be  congenital. 

8.  Partial  jDtosis  may  be  occasionally  met  with  in  old 
people,  apparently  dependent  on  a  redundancy  of  wrinkled 
integument. 

Ptosis  may  be  either  complete  ovpartial.  In  the  former 
the  greater  part  of  the  cornea  and  the  whole  of  the  pupil 
is  covered  by  the  lid,  which  cannot  be  raised  by  the  will 
of  the  patient ;  in  the  latter  the  pupil  is  only  partially 
hidden,  and  the  lid  can  be  slightly  uplifted  by  a  strong 
effort. 

The  causes  which  may  produce  paralysis  of  the  third 
nerve,  or  of  one  or  more  of  its  branches,  have  been  already 
mentioned  in  the  Section  on  Pakalytic  AFrECTioNS  of  the 
Muscles  of  the  Eye,  page  269. 

Ptosis  from  injury  may  be  induced  by  a  wound  of  the 
upjDer  lid,  lacerating  the  levator  palpebras  muscle  so  as  to 
impair  its  function. 

Treatme7ii. — In  recent  cases  of  ptosis  arising  from  para- 
lysis of  the  third  nerve,  or  of  the  filament  of  it  which 
goes  to  the  levator  palpebraa,  the  course  of  treatment 
recommended  for  paralytic  affections  of  the  ocular  muscles 
(page  must  be  followed.     If,  however,  medicinal 

agents  fail,  relief  must  be  sought  frorn  some  operative 
proceeding.  For  congenital  and  traumatic  ptosis,  internal 
medicines  will  be  of  no  avail. 

In  deciding  on  an  operation  for  ptosis,  it  is  a  question 
what  amount  of  drooping  of  the  lid  will  render  surgical 

Y 
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interference  advisable.  My  own  feeling  is,  that  if  the  i 
paralysis  is  partial,  and  without  any  effort  on  the  part  ot 
the  patient  half  the  pupil  is  exposed,  no  operation  shou  d  i 
be  performed.  If,  however,  the  palsy  is  complete,  or  only  , 
a  portion  of  the  pupil  can  be  uncovered  by  a  great  eifort, 
an  attempt  should  be  made  to  permanently  raise  the  lid  , 
and  place  it  as  much  as  possible  under  the  control  ot  ' 
the  occipito-frontalis  muscle.         _  .1  „ 

The  various  operations  for  ptosis  are  based  on  the  one 
endeavour  to  place  the  upper  Ud  under  the  action  of  those 
fibres  of  the  occipito-frontalis  which  are  mingled  with  the 
orbicularis.  This  end  may  be  accomplished  in  several 
ways.    The  following  is,  however,  the  most  satisfactory 

a' hoiWtal  incision  is  first  made  through  the  skin  of 
the  upper  lid  about  2"'  from  its  tarsal  margin  and  along 
its  entire  length  ;  the  lips  of  the  wound  are  then  separated 
by  dTawing  them  apart,  and  by  a  bttle  dissection  beneath 
the  integvfment,  until  a  considerab  e  portion  of  the  orbi- 
cularis  covering  the  hd  is  exposed;  this  is  then  seized 
wil^ a  plir  of  fLeps,  and  ahol-izontal  strip  of  the  musd^^ 

about  a  quarter  of  an  inch  m  ^'f^^^  f  ^^^If^f "  ^fee 
of  the  wound  are  then  brought  together  with  three 
sutures  each  of  which  is  made  to  pass  throng  a  the  upper 
cutTo vtion  of  the  orbicularis.  In  this  manner  the  lower 
?.nrf  of  the  lid  is  brought  under  cover  of  the  upper  fibres 
Sf  the  or  icula  is,  into  which  the  middle  and  outer  fibres 
of  throcdpito-froBtalis  are  inserted,  and  thus  a  certain 
amount  of  Control  over  the  upper  hd  is  given  to  that 
muscle  In  addition  to  this,  the  power  of  closing  the 
Ms  is  diminished  by  the  excision  of  the  broad  band  of  the 

°"ttlmpt  to  relieve  ptosis  by  simply  excising  a  piece 
of  the  skin  of  the  upper  lid  is  generaUy  unsuccessful. 

Pa-ralysis  of  the  Orbiculams  liv&cw-LagopMhal- 
™o^-i  caused  by  paralysis  of  the  portio  dura  of  th 

seventh  nerve,  and  is  usually  ^-o^Yl''  d^^  l^'sSe  otl 
l\  „  f o  .ial  inncirlps  It  IS  generally  due  to  some  locai 
fffttion  of  t^poSo  dura,eftherasit  traverses  the  bony 
f  ^nl  in  Its  passac^e  from  within  the  skull,  or  alter  it  has 
canal  m  ^f^P^l'^f     i^-mastoid  foramen.    It  may  a  so 

'"^''■^fvin Xease  o  the  brain,  as  in  cases  of  hemiplegia, 
arise  from  disease  ot  uie         ,  ^^^^  ^^^.^^ 

^ep^ntnf  ^bclrc^/and  not  on  bram  disease, 
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that  the  paralysis  of  the  orbicularis  is  most  complete. 
L'he  knowledge  of  this  fact  is  used  by  him  as  a  point 
in  diagnosis;  "hence,"  he  says,  "if  a  hemiplegic 
patient  be  asked  to  shnt  his  eye,  he  does  it  completely 
enough  to  hide  the  globe  of  the  eye,  while  the  eyeball 
remains  uncovered  in  cases  of  paralysis  of  the  seventh 
pair."* 

The  diseases  which  lead  to  the  paralysis  of  the  portio 
dura  of  the  seventh  nerve  are  syphilis,  rheumatism,  and 
gout,  either  of  which  may  cause  pressure  on  the  trunk  of 
the  nerve  from  an  exudation  in  its  immediate  vicinity,  or 
from  an  inflammatory  thickening  of  the  nerve- sheath. 
Palsy  of  the  facial  may  also  be  induced  by  the  nerve  being 
compressed  by  tumours  near  the  angle  of  the  jaw,  by  ex- 
posure of  the  side  of  the  face  to  cold  currents  of  air,  and 
from  injury. 

The  sijmptoms  of  palsy  of  the  orbicularis  are,  an 
inabdity  to  close  the  eyelids,  and  in  exceptional  cases, 
where  the  paralysis  is  complete,  the  patient  has  not  the 
power  even  to  approximate  them.  A  peculiar  stare  is 
thus  given  to  the  eye,  from  which  the  affection  has  re- 
ceived the  name  of  lagophthalmos,  or  "  hare's  eye."  The 
lower  lid  having  lost  the  support  of  the  orbicularis,  falls 
away  from  the  globe,  and  the  punctum  becoming  everted 
the  tears  How  over  the  cheek,  and  the  tarsal  margins  are 
apt  to  become  excoriated.  The  most  distressing  symptoms, 
however,  from  a  loss  of  power  of  the  orbicularis  arise  from 
the  exposure  of  the  eye,  from  the  imperfect  closure  of  its 
lids,  to  the  contact  of  foreign  particles,  and  the  irritating 
effects  of  wind  and  glare. 

Tlie  treatment  of  palsy  of  the  orbicularis  is  the  same  as 
that  described  for  the  paralytic  affections  of  the  ocular 
muscles  (see  page  275).  When,  however,  the  paralysis  of 
the  facial  nerve  is  due  to  some  local  cause,  as  the  presence 
of  a  tumour,  or  an  enlarged  gland  near  the  exit  of  the 
nerve  from  the  stylo-mastoid  foramen,  special  attention 
must  be  devoted  to  its  removal. 

.  To  protect  the  eye  from  exposure,  the  lids  may  be  kept 
closed  by  two  strips  of  plaster  placed  across  their  tarsal 
edges  :  or  a  shade,  or  some  other  light  covering,  may  be 
worn  by  the  patient.    The  most  efBcieut  mode,  however, 


* _Trousse;ui's  Clinical  Medicine,  translated  by  the  Sydenham 
Society,  vol.  i.  p.  3. 
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of  preservintr  the  eye  in  cases  of  palsy  of  the  orbicularis  is 
to  temporarily  Tinite  the  margins  of  the  lids  at  one  or  two 
points,  after  the  manner  first  practised  by  Mr.  Bowman  in 
his  operations  for  ectropion.  (See  Article  Ectroi'ION,  page 
319.)  In  a  patient  with  complete  paralysis  of  the  orbi- 
cularis, whose  eye  was  inflamed  from  exposure,  I  adopted 
this  treatment,  and  kept  the  lids  closed  for  two  months, 
when  the  orbicularis  having  recovered  power,  I  divided 
the  bands  of  adhesion,  and  set  the  lids  again  at  liberty.* 
By  this  simple  proceeding,  the  eye  was  effectually  pre- 
served from  all  irritation,  and  the  inflammation  for  which 
the  patient  came  under  my  care,  rapidly  subsided. 

BLEruAEOSPASM,  or  spasmodic  contraction  of  the  orbi- 
cularis, causing  the  lids  to  be  tightly  grasped  upon  the 
globe,  occurs  in  all  afL'ections  of  the  eye  in  which  photo- 
phobia is  a  prominent  symptom.  It  is  caused  by  some 
irritation  of  the  fifth  nerve,  inducing  a  reflex  contraction 
of  the  orbicularis.  ,    ,  i 

a.  It  is  met  with  in  severe  cases  of  the  purulent  oph- 
thalmia of  infants ;  and  in  most  of  the  diseases  of  the 
cornea,  especially  those  which  are  marked  by  ulceration. 
The  continued  spasm  will  sometimes  cause  entropion,  by 
folding  in  the  tarsal  margins  of  the  lids.  This  spasmodic 
entropion  generally  happens  to  the  lower  lid. 

/3.  It  frequently  occurs  in  granular  ophthalmia,  when 
from  spasm  of  the  orbicularis  it  is  often  difficult  to  evert 
the  lids  to  treat  the  granulations.  _ 

y.  It  may  accompany  the  simple  hyperaBsthesia  ot  the 
retina,  which  is  occasionally  seen  in  anasmia  and  debility. 

S.  It  is  present  in  most  cases  of  lodgment  of  foreign 

°e.^^It^may'^also  be  associated  with  neuralgia  of  the  fifth 
nerve,  especially  of  its  supra-orbital  branch. 

The  treatment  must  consist  in  the  endeavour_  to  arrest 
the  spasm  by  the  removal  of  the  source  of  the  irritation. 
When  a  foreign  body  is  suspected,  the  hds  should  be  care- 
fully everted,  and  the  surface  of  the  cornea  scanned  oyer, 
as  if  a  particle  of  grit  or  dust  can  be  detected,  thetakmg 
it  away  will  at  once  remove  all  spasm.  _ 

For  the  mode  of  dealing  with  the  various  affections  ot 
the  cornea,  or  with  granulations  of  the  Hd,  the  reader  must 


*  Koyal  London  Ophthalmic  Hospital  Reports,  vol.  vii.  p.  5. 
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refer  to  the  sections  under  their  respective  headings.  In 
spasm  of  the  orbicnlaria  arising  from  an;emia  and  debility, 
cinchona  with  small  doses  of  the  tincture  of  belladonna 
will  be  found  very  useful,  or  some  of  the  preparations  of 
iron  may  be  ordered.  The  eyes  in  all  cases  should  be  pro- 
tected from  expos  are  to  glare  by  dark  neutral-tint  glasses, 
and  if  the  intolerance  of  light  is  severe,  a  few  drops  of  the 
solution  of  atropine  (F.  15)  may  be  dropped  twice  or  three 
times  a  day  into  the  eye. 

When  the  blepharospasm  is  associated  with  neuralgia 
of  one  of  the  branches  of  the  fifth  nerve,  quinine  should  be 
given  in  full  doses,  and  the  pain  be  relieved  by  the  sub- 
cutaneous injection  of  from  gr.  ^  to  gr.  ^  of  the  acetate  of 
morphia  (F.  29),  according  to  the  age  and  suffering  of  the 
patient.  If  pressure  with  the  finger  on  the  infra-  and 
supra-orbital  branches  of  the  fifth  nerve  will  decide  which 
of  the  two  is  the  cause  of  the  reflex  spasm  of  the  orbicularis, 
that  nerve  may  be  subcutaneously  divided  with  a  tenotomy 
knife. 

Nictitation,  or  a  frequent  blinking  of  the  lids,  is  a 
pecuKar  nervous  affection,  in  some  patients  quite  involun- 
tary, and  in  others  only  to  be  suppressed  by  a  strong 
effort  of  the  will.  It  is  sometimes  associated  with  chorea  ; 
it  then  becomes  most  manifest  when  the  patient  is  self- 
conscious.  In  extreme  cases  the  nictitation  may  be  so 
frequent,  and  beyond  the  control  of  the  will,  as  to  inter- 
fere with  all  duties  which  require  a  close  appUcation  of 
the  eyes. 

Treatment. — If  any  source  of  irritation  can  be  detected 
to  account  for  this  reflex  action  of  the  orbicularis,  it  must 
be  at  once  removed.  Inquiry  should  be  made  concerning 
the  functions  of  the  visceral  organs,  and  means  be  taken 
to  rectify  any  derangement.  If  there  be  chorea,  the  succus 
conii  may  be  tried  in  doses  from  half  a  drachm  to  three 
drachms  twice  a  day,  to  be  increased  according  to  the  age 
of  the  patient.  During  the  administration  of  the  drug 
its  efi"ects  must  be  watched  carefiilly. 

ULCERATIONS  OF  THE  EYELIDS. 

Syphilitic  Ulcers  op  the  Lid  are  generally  secoi?,cZ(iri/ ; 
it  is  rare  to  meet  with  the  primary  sore  in  this  locality. 
I  have,  however,  seen  a  chancre  on  the  eyelid  ;  it  was  in 
a  child  under  two  years  of  age,  and  was  followed  by  a 


326 


DISEASES  OF  THE  EYELIDS. 


copious  secoiuTary  eruption.  No  doubt  the  virus  was  con- 
veyed to  the  lid  through  the  finger  of  the  mother  or  the 
uurse  of  the  child. 

Secondary  (syphilitic  sores  on  the  lid  resemble  very  much 
in  appearance  epithehal  ulcers,  for  which  they  may  be 
easily  mistaken.  They  usually  commence  close  to  the 
tarsal  margin,  which  they  partially  destroy,  leaving  a  notch 
which  is  very  characteristic  of  the  disease.  The  ulcer  will 
often  heal  at  the  point  where  it  first  commenced,  whilst  at 
the  same  time  it  extends  itself  in  the  ojjposite  direction. 
In  this  respect  it  differs  from  the  rodent  or  epithelial  sore, 
in  which  there  is  no  real  repair  of  any  portion  of  the  xilce- 
rated  surface.  The  previous  history  of  the  patient,  when 
it  can  be  truthfully  obtained,  is  also  an  important  guide  in 
the  diagnosis  ;  but  in  cases  of  doubt  a  week  or  ten  days' 
treatment  with  anti-syphilitic  remedies  will  usually  decide 
the  true  origin  of  the  disease. 

Treatment. — As  an  application  to  the  sore,  a  weak  mer- 
curial ointment  (F.  126,  127).  Internally,  a  mixtua-e  with 
iodide  of  potassium  (F.  89) ;  and  pil.  hydrarg  subchlorid. 
comp.  gr.  5  every  other  night ;  or  the  liq.  hydrarg.  per- 
chlorid.  may  be  given  (F.  99)  two  or  three  times  daily;  or 
the  iodide  of  potassium  and  perchloride  of  mercury  may 
be  combined  in  the  same  mixture.  If  the  patient  be  a 
child,  the  hydrarg.  cum  creta  (F.  147)  must  be  given  every 
night,  or  night  and  morning,  and  during  the  day  small 
doses  of  the  mist,  ferri  iodid.  or  the  mist,  potassu  lodidi 
cum  ferro  (F.  138, 139). 

EoDENT  Cancer  of  the  Eyelid  generally  commences 
as  a  small  pimple  in  the  slcin,  near  the  tarsal  edge,  which 
ulcerates  and  then  scabs  over,  but  does  not  heal.  It  usually 
gives  little  or  no  ]3ain  ;  indeed  the  attention  of  the  patient 
is  often  called  to  it  for  the  first  time  only  by  a  sense  of 
itching,  which  causes  him  to  scratch  it  with  one  oi  his 
fino-er-nails;  and  to  this  scratch  is  frequently  attributed 
airthe  after  progress  of  the  disease.  Examined  between 
the  fingers,  the  ulcerated  surface  will  be  found  to  have  a 
hard  base  and  margin.  It  is  not  simply  an  ulcer,  but  at 
is  a  new  o-rowth  or  infiltration  in  the  skm,  which  induces 
ulceration  of  the  surface  as  fast  as  the  deposit  takes  place. 
In  its  onward  slow  creeping  progress  more  skm  is  involved, 
and  the  dimensions  of  the  ulcer  are  increased  :  but  repair 
does  not  follow  destruction  ;  there  is  no  true  cicatrization 
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in  rodent  cancer,  altliougli  here  and  there  parts  of  the 
wound  may  be  imperfectly  scabbed  over.  For  a  detailed 
account  of  all  that  can  be  said  of  rodent  cancer,  I  must 
refer  the  reader  to  the  excellent  monograph  on  this  sub- 
ject by  my  former  friend  and  colleague,  the  late  Mr.  Charles 
H.  Moore.  For  the  treatment  of  rodent  cancer,  and  the 
diagnosis  between  it  and  epithelial  cancer,  see  the  next 
section. 

Epithelial  Cancer  of  the  Eyelid  closely  resembles 
the  rodent  ulcer,  for  which  it  may  be  easily  mistaken. 
There  are,  however,  certain  characteristics  which  may 
serve  to  distinguish  the  one  from  the  other.  Epithelial 
cancer  usually  selects  as  its  starting-point  a  locality  where 
the  skin  joins  the  mucous  membrane  ;  thus  the  edge  of  the 
eyelid  near  the  caruncle,  and  the  lip,  are  favourite  sites  for 
the  disease ;  whereas  rodent  cancer  alioays  starts  in  the 
skin.  Epithelioma  also  invades  the  lymphatics  and  in- 
volves the  neishbouring  glands,  whilst  in  rodent  cancer  the 
glands  are  unaffected.  The  first  appearance  of  epithelial 
cancer,  and,  up  to  a  certain  stage,  its  after  progress,  are 
very  similar  to  rodent  cancer,  but  in  the  later  periods  of 
the  disease  there  is  a  marked  difference.  Mr.  Moore  says, 
"Advanced  cases  of  the  two  diseases  could  hardly  be  con- 
founded. There  is  at  that  period  much  more  solid  sub- 
stance in  the  epithelioma,  and  the  gaps  which  it  makes  , 
by  destroying  the  normal  parts,  though  equally  great,  are 
less  openly  cavernous  than  in  the  rodent  cancer."  * 

Treatmeyit  of  Epithelial  and  Boclent  Cancer. — Excise  the 
whole  of  the  disease,  carrying  the  incision  into  the  sound 
skin,  so  as  to  be  certain  that  none  of  the  morbid  growth  is 
left  behind.  Arrest  all  hajmon-hage  by  means  of  ligature, 
and  if  necessary  with  the  actual  cautery  ;  and  _  then 
thoroughly  soak  the  surface  with  a  solution  of  chloride  of 
zinc  gr.  40  ad  aqua3  3  1,  or  touch,  it  over  with  the  solid 
chloride  of  zinc.  A  little  ■  simple  dressing  is  now  to  be 
placed  over  the  wound,  whicli  should  be  allowed^  to  heal 
by  granulation.  If  in  the  course  of  cicatrization  any 
suspicious-looking  granulations  spring  up,  they  must  be 
at  once  destroyed  by  sprinkling  on  them  a  Httle  of  the 
chloride  of  zinc  powder  (F.  7).    There  are  other  ways  of 


*  Eodent  Cancer,  p.  24. 
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dealing  with  rodent  and  epithelial  cancer,  such  as  destroy- 
ing them  with  the  strong  nitric  acid,  or  with  the  liq. 
hydrarg.  nitrat.  acid ;  or  with  the  chloride  of  zinc ;  but 
I  much  prefer  first  excising  the  disease,  and  then  using  the 
chloride  of  zinc  in  the  way  1  have  desci'ibed.  ' 

TUMOURS  OF  THE  EYKLIBS. 

T.uiSAL  Cysts — Muihomian  cysts — Glialaz  ion — u  snally 
occur  as  small  isolated  tumours  in  the  upper  and  lower 
eyelids.    There  may  be  two  or  three  of  them  in  the  same 
lid,  but  they  are  independent  growths,  and  in  no  way 
connected.    They  generally  grow  to  about  the  size  of  a 
small  pea,  but  they  will  occasionally  attain  much  larger 
dimensions.    They  are  developed  from  the  follicles  of  the 
Meibomian  glands,  of  which  they  seem  to  be  a  morbid 
expansion.    To  the  finger  they  feel  like  small  shot  in  the 
lid ;  and  externally  they  give  a  nodulated  appearance, 
which  makes  the  patient  anxious  to  be  rid  of  them.  They 
vary  in  consistence,  and  in  the  character  of  their  contents  ; 
in  some  instances  they  are  filled  with  a  solid  or  thick 
gelatinous  material ;  whilst  in  other  cases  their  contents 
are  either  a  transparent  or  semi-opaque  curdy  fluid,  or, 
if  the  cyst  has  been  inflamed,  pus.    When  first  noticed,  a 
tarsal  cyst  is  usually  small  and  firm  ;  as  it  grows,  it 
approaciaesthe  inner  surfaceof  the  lid.its  contents  undergo 
degenerative  softening,  and  the  conjunctiva  immediately 
covering  the  tumour  becomes  thinned  and  _  of  a  bluish 
colour.    In  this  state  the  cyst  may  remain  for  many 
months  or  even  years  without  any  apparent  change,  when 
from  some  unexplained  cause  it  may  inflame  and  sup- 
purate. 

Treatment. — The  best  time  for  operating  on  a  tarsal 
cyst  is  when  the  conjunctiva  covering  it  looks  thin  and 
bluish,  as  its  contents  are  then  more  easily  turned  out 
than  at  an  earlier  stage  of  the  disease.  The  surgeon 
standing  behind  the  head  of  the  patient,, who  is  seated  on 
a  chair,°should  with  one  finger  evert  the  lid,  and  with  a 
cataract  knife  make  an  incision  through  the  length  of  the 
conj  unctival  wall  of  the  cyst  in  a  line  parallel  with  the 
tarsal  margin :  if  the  tumour  is  large,  another  smaller 
incision  may  be  also  made  through  it  at  right  angles  to 
the  first.  With  a  fine  scoop  the  whole  of  the  contents  of 
the  cyst  are  then  to  be  evacuated,  and  this  is  best  done 
by  giving  to  the  scoop  a  slight  rotatory  movement,  which 
helps  to  break  up  the  material  within  the  cyst,  whilst  it 


NiEVUS  OF  THE  EYELID. 


329 


also  scratches  the  lining  membrane,  and  sets  up  sufficient 
inflammatory  action  to  cause  the  obliteration  of  the  sac. 
For  two  or  three  days  succeeding  the  operation,  a  probe 
should  be  passed  along  the  Hue  of  the  incision,  to  pre- 
vent the  lips  of  the  wound  uniting  before  the  cavity  is 
closed.  When  the  contents  of  the  cyst  are  so  solid  that 
the  whole  cannot  be  shelled  out,  it  is  a  good  plan  to  apply 
to  the  interior  of  the  sac  a  probe  charged  with  nitrate  of 
silver  ;  free  suppurative  action  will  be  thus  induced,  and 
iu  all  probability  a  cure  will  be  effected. 

In  small  tarsal  cysts  which  have  a  feeling  of  solidity 
like  small  shot,  and  especially  when  they  occur  in  the 
lower  eyelid,  the  method  suggested  by  Mr.  Critchett  is 
very  useful.  The  lid  being  everted,  a  fine  cataract  needle 
is  made  to  transfix  the  cyst  in  a  line  with  the  tarsal 
margin,  and  the  i^iece  thus  pierced  by  the  needle  is  excised 
with  a  cataract  knife. 

The  contents  of  the  cyst  are  then  turned  out  as  far  as 
possible  with  the  scoop.  No  attempt  should  ever  be  made 
to  dissect  out  a  tarsal  cyst  by  an  incision  through  the 
skin  of  the  lids. 

N.EVUS  OF  TUB  Eyelid  may  be  limited  to  the  skin, 
or  it  may  include  the  whole  thickness  of  the  lid,  and 
extend  through  the  ])alpebral  cartilage.  Sometimes  it  is 
an  extension  of  a  similar  but  lai-ger  growth  within  the 
orbit,  with  which  it  freely  communicates. 

Treatment. — In  treating  na3vi  of  the  lid  it  is  of  great 
importance  to  avoid  destruction  of  healthy  skin,  lest  a 
bad  ectropion  should  follow  the  means  adopted  for  the 
cure  of  the  disease.  A  small  superficial  arterial  nasvus 
may  be  often  dissected  out ;  or  it  may  be  destroyed  by 
the  actual  cautery,  using  the  finely -pointed  cautery  made 
specially  for  eye  purposes,  with  wlaich  the  ntevus  may  be 
touched  at  two  or  thi-ee  points.  Where  the  growth  extends 
more  deeply,  one  or  two  threads  soaked  in  a  strong  solu- 
tion of  the  perchloride  of  iron  may  be  drawn  through  it, 
and  be  allowed  to  rernain  until  suppuration  has  com- 
menced, when  they  may  be  removed. 

Another  very  efficient  way  of  treating  a  nrevus  of  the 
lid  is  by  electrolysis.  Fi-om  seven  to  ten  cells  of  the 
continued  current  battery  will  be  sufficient,  The  positive 
needle  is  to  be  introduced  into  the  substance  of  the  naevus. 
at  one  extremity  and  the  negative  at  the  other,  and  held 
in  position  until  a  visible  change  has  begun  to  take  place 
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in  the  ntpvoid  tissue,  whicli  is  indicated  Ly  a  change  of 
coiouv.  If  the  na3vu8  be  large,  tlie  points  of  the  needles 
may  be  shifted  to  other  parts  of  the  growth  at  the  same 
sitting.  Two  or  more  applications  at  intervals  of  from 
one  to  three  weeks  may  be  necessary  to  completely 
obliterate  the  na3vus. 

When  the  na3vus  is  too  large  to  be  dealt  with  in  either 
of  the  ways  mentioned,  it  must  be  ligatured.  The  plan 
recommended  by  some  surgeons  of  injecting  nasyi  with 
solutions  of  iron  or  of  tannin  is  dangerous  to  life,  and 
should  not  be  practised.  There  are  several  cases  on 
record  where  this  mode  of  treatment  has  terminated 
rapidly  in  death. 

Sebaceous  or  Dermoid  Cysts  occur  usually  in  two 
localities,— at  the  upper  and  outer  margin,  and  at  the 
lower  and  inner  edge  of  the  orbit,  just  over  the  nasal 
process  of  the  superior  maxillary  bone.  They  are  con- 
genital, and  although  they  often  appear  to  the  touch  to 
be  superficial  and  loosely  attached,  they  are  in  reality 
placed  deeply,  lying  in  a  depression  of  the  bone,  beneath 
the  orbicularis,  and  very  adherent  to  the  surrounding 
parts.  They  are  filled  with  sebaceous  matter  and  contain 
numerous  fine  hairs. 

Treatment.— They  should  be  dissected  out  through  a 
single  incision,  made  over  the  centre  of  the  prominence 
of  the  tumour,  and  in  a  line  corresponding  with  the 
curves  of  the  brow  or  the  orbit.  Care  should_  be  taken 
to  remove  the  whole  of  the  cyst,  as  when  portions  of  it 
are  left  it  will  sometimes  re-form.  The  operation, 
although  apparently  very  slight,  is  one  which  often  re- 
quires considerable  neatness  and  dexterity.  In  remo'STiig 
the  cyst  at  the  lower  and  inner  angle  of  the  orbit,  mucn 
trouble  is  frequently  experienced  from  the  angular  or  the 
frontal  branch  of  the  ophthalmic  artery  being  divided, 
and  the  consequent  brisk  hiemorrhage  which  follows.  It 
is  seldom  that  a  ligature  is  required;  pressure  with  the 
finger  for  a  few  minutes  will  usually  suffice  to  stop  ail  the 
bleeding. 

Xanthelasma  Palpebbaruw,  called  also  by  the  late  Dr. 
Addison  and  Sir  William  Gull*  ritiligoidea ijlana.  Ihis 
affection  consists  of  buff  or  yellow-coloured  patches  ot  the 


*  Guy's  Hospital  Kcports  for  1850. 
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skin,  which  are  most  frequently  seen  on  the  eyelids  near 
their  inner  angles.  These  markings  are  often  placed 
symmetrically  on  each  side  of  the  face,  either  above  or 
below  the  inner  canthi,  and  I  have  met  them  in  a  few 
instances  on  the  npper  and  lower  eyelids  of  both  eyes. 
The  patients  who  are  thus  affected  are  nearly  always 
beyond  the  middle  age,  and  mostly  females,  never  chil- 
dren. Mr.  Hutchinson  says  that  these  Xanthelasmic 
patches  invariably  begin  on  the  left  side  near  the  inner 
canthus.  He  thinks  that  they  are  evidences  of  past 
rather  than  of  coming  disease,  and  are  most  liable  to 
occur  in  those  who  have  suffered  from  severe  and  frequent 
sick  headaches.  The  late  Dr.  Addison  believed  that  they 
were  associated  with  disease  of  the  liver. 

Prognosis. — These  yellow  patches  on  the  eyelids  are 
perfectly  harmless.  They  may  increase  in  size  and  in 
number,  but  I  have  never  known  them  produce  discom- 
fort, or  in  any  way  interfere  with  the  free  movement  of 
the  lids.  When,  however,  these  discolorations  of  the 
skin  are  of  large  size,  they  are  very  unsightly,  and  on 
this  account  they  frequently  become  the  source  of  much 
mental  anxiety. 

Treatment. — No  local  application,  nor  internal  adminis- 
tration of  medicine  will  diminish  or  eliminate  these  buff 
or  yellow -coloured  effusions.  As  a  rule  it  is  best  to  leave 
them  alone.  In  severe  cases  or  when  the  yellow  patches 
cause  annoyance  from  the  disfigurement  they  produce  I 
excise  them.  I  have  treated  several  cases  in  this  manner, 
and  the  patients  have  been  well  pleased  with  the  results. 

EriCANTiius. — This  term  is  ajDplied  to  a  crescentic  fold 
of  skin,  which  slightly  overlaps  the  inner  canthus  of  each 
eye.  By  increasing  the  breadth  of  the  integument  be- 
tween the  eyes  a  peculiar  Chinese  expression  is  given  to 
the  face,  which  is  sometimes  distasteful  to  the  patient  or 
his  relatives.  Epicanthus  is  congenital,  and  usually 
decreases  as  the  child  grows  and  the  bridge  of  the  nose  is 
developed.    It  is  seldom  that  it  interferes  with  sight. 

Treatment.  — li  is  only  in  extreme  epicanthus  that  any 
operative  proceedings  should  be  adopted.  In  such  cases  a 
vertical  ellipse  of  skin  may  be  excised  from  the  centre  of 
the  space  between  the  eyes,  and  the  edges  of  the  wound 
imited  with  sutures.  In  this  way  the  crescentic  folds  of 
integument  will  be  unravelled,  and  the  canthus  of  each 
eye  exposed. 
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EcciiYiiosis  OF  TUE  Eyelids,  01',  as  it  is  commonly 
called,  "  a  black  eye,"  is  an  effusion  of  blood  into  the  cel- 
lular tissue  of  the  lids  and  of  the  parts  surrounding 
them.  It  may  be  limited  to  one  or  both  eyelids,  or  it 
may  extend  to  the  cellular  tissue  of  the  face  around  the 
orbit.  The  blood  is  generally  absorbed  in  the  course  of  a 
week  or  ten  days,  during  which  time  the  discoloration 
gradually  fades  away,  but,  in  doing  so,  passes  through  a 
variety  of  shades  which  must  be  familiar  to  all.  It  is 
very  rare  that  any  suppuration  follows. 

A  black  eye  is  occasionally  complicated  with  fracture 
of  one  or  more  of  the  frontal  or  ethmoidal  cells.  This 
casualty  is  recognised  by  an  emph3'-sematous  state  of  the 
eyelids  and  of  the  cellular  tissue  around  the  orbit.  When 
the  patieut  blows  his  nose,  air  is  forced  through  the 
fissured  bone  into  the  neighbouring  cellular  tissue.  ^  In 
no  case  have  I  ever  seen  emphysema  of  the  lids  produc- 
tive of  any  harm,  though  the  discomfort  it  occasions  is 
always  great.  The  patient  should  be  cautioned  not  to 
blow  his  nose  for  some  days  ;  the  fissured  bone  will  then 
soon  become  closed  ;  and  if  no  fresh  air  is  forced  into  the 
cellular  tissue,  that  which  is  already  there  will  rapidly 
-  disappear.  Pricking  the  integument  with  a  tine  needle 
to  give  vent  to  the  air  is  seldom  if  ever  necessary,  and 
should  not  be  resorted  to  except  in  cases  of  extreme 
tension  of  the  skin,  a  condition  which  is  not  likely  to 
occur  from  a  simple  fracture  of  a  frontal  or  an  ethmoidal 

cell.  .         .     ,  . 

Treatment. — The  application  of  cold  immediately  after 
the  blow  will  limit  the  effusion  of  blood,  and  so  diminish 
the  extent  of  the  after  discoloration,  and  may  therefore, 
shortly  after  the  receipt  of  the  injury,  be  advantageously 
used.  This  is  best  done  by  cold  evaporating  lotions  ; 
or  by  applying  ice  in  an  india-rubber  bag  to  the  eye ; 
or  by  a  fold  of  wet  linen  being  laid  over  the  eye,  and 
frequently  moistened  with  iced  water.  The  practice  of 
puncturing  the  swollen  parts,  as  recommended  and  fre- 
quently adopted  by  prize-fighters,  is  essentially  wrong. 
It  may,  and  no  doubt  does,  afford  temporary  relief  to  the 
swelling  when  it  is  great,  but  it  renders  the  part  liable  to 
suppuration  and  (itysipelas,  neither  of  which  would  have 
been  anticipated  if  the  skin  had  not  been  cut.    A  remedy 
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which  has  for  iiiuny  years  received  considoraLle  credit  ia 
poultice  of  the  hlach  hryonij  roof.  It  is  "made  by 
uiLxing  some  of  the  black  bryony  root  scraped  finely  with 
a  little  crumb  of  bread.  This  is  placed  ia  a  miisHn  bag 
over  the  palpebrfB  for  several  hours  together;  and  usually 
it  has  an  excellent  effect  in  promoting  the  action  of  the 
absorbent  vessels."*  It  is,  however,  a  drug  which  cannot 
be  always  procured:  the  best  jDlace  to  seek  for  it  is  from 
one  of  the  herbalists  in  Govent  Garden  Market.  The 
tincture  of  Arnica  montcma  has  also  acciuired  a  great 
repute  for  the  power  it  is  supposed  to  jDossess  of  favour- 
ing the  absorption  of  blood  in  cases  of  ecchymosis.  It 
may  be  applied  pirre  over  the  part  with  a  camel's-hair 
brush,  or  it  may  be  used  as  a  lotion  (F.  tiU). 

Abscess  of  the  Eyelid. — From  contusion  or  laceration 
of  the  integument  of  the  lid,  acute  inflnmmation  and  sup- 
puration of  the  subjacent  cellular  tissue  may  follow.  The 
eyelid  becomes  red,  swollen,  and  shining,  and  unmistak- 
able evidence  of  pus  is  soon  manifested.  The  treatment  is 
the  same  as  for  an  abscess  in  any  other  part  of  the  body. 
As  soon  as  it  is  clear  that  pus  has  been  formed,  an  incision 
should  be  made  to  give  vent  to  it,  and  a  warm  poultice 
should  be  afterwards  applied.  The  only  point  which 
requires  special  notice  is  the  way  in  which  the  abscess 
should  be  opened.  The  incision  should  be  made  with  a 
fine  sharp  knife  in  the  horizontal  direction,  and  in  a  line 
with  the  orbital  fold  of  skin  just  beyond  the  lid.  The 
cicatrix  will  then  be  a  mere  line,  and  from  its  situation  it 
will  be  scarcely  observable. 

WouxDS  OF  THE  Eyelids  may  be  divided  into  two 
classes : — 

1.  Those  which  involve  only  the  skin  of  the  lid. 

2.  Those  which  have  cut  through  its  tarsal  border. 

1.  Wotinds  tvMch  involve  only  the  shin  of  the  lid  require 
the  same  treatment  as  similar  wounds  in  any  other  part 
of  the  integument  of  the  body  ;  but  from  the  delicacy  of 
the  skin  in  this  locality,  and  the  importance  of  avoiding 
as  far  as  possible  an  unseemly  scar,  more  careful  manipu- 


*  Tyrrell  on  Dise.ise s  of  the  Eye,  vol.  i.  p.  200. 
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lation  is  needed  to  bring  the  edges  into  acciarate  appo- 
sition . 

2.  Wonnds  luluch  have  cut  throv.gli,  lite  tarsal  border  of 
the  lid. — In  laceratious  of  the  eyeUd  there  are  two  forms 
of  injiiry  to  which  its  tarsal  margin  is  exposed  : — 

a.  The  cartilaginous  border  of  the  lid  may  be  cut  or 
torn  through  at  any  part. 

i3.  The  rent  may  pass  through  the  canaliculus,  tearing  it 
away  from  the  punctum  lachrymale,  which  may  still  remain 
intact  at  the  extremity  of  the  cartilage. 

(a.)  Where  the  carii'laghwus  harder  of  the  lid  h.at!  been  rut 
the  edges  of  the  wound  become  shght'ly  drawn  apart,  and 
an  unsightly  notch  is  formed,  as  shown  in  ¥[g.  78.  If  the 
wound  has  been  a  clean  incised  one,  the  divided  ends  of 
the  cartilage  should  be  very  accurately  fitted  together  and 
fastened  in  situ  by  a  pin  and  twisted  suture.    The  pin 


Fio.  78. 


should  be  a  very  fine  one,  such  as  is  used  by  entomologists 
for  pinning  the  smaller  insects.  It  should  be  made  to 
pass  through  the  cartilage  of  the  lid  so  close  to  its  free 
edge,  that  the  silk  when  twisted  on  the  pm  will  shghtly 
overlay  the  tarsal  margin.  By  attending  to  these  details 
accurate  union  will  be  probably  effected,  without  leaving 
any  notch  or  irregularity  of  the  border  of  the  hd.  When, 
however,  the  edges  of  the  wound  of  the  cartilage  are 
jagged  or  irregular,  as  frequently  happens  when  _  the 
Vid  has  been  torn  by  some  semi-blunt  instrument,  it  is 
best  first  to  pare  them  smooth  with  a  sharp  scalpel 
before  bringing  them  together  with  a  pin  and  twisted 
suture. 
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If  after  a  wound  of  the  cartilcaginon  s  border  of  the  lid  no 
treatment  has  been  adopted,  the  edges  of  the  gap  are  apt 
to  become  more  widely  separated,  and  occasionally  a  cer- 
tain amoimt  of  eversion  is  also  produced.  The  extent  of 
the  deformity  will  necessarily  depend  very  much  on  the 
depth  of  the  wound. 

(j3.)  WJien  the  canalii-nhis  has  heeii  torn  through  and 
detached  from  the  imndnm,  as  in  Fig.  79,  a  search  should 
be  first  made  for  the  divided  end  of  the  tear-duct.  It  is 
of  course  impossible  so  to  adjust  the  torn  parts  that  the 
puuctum  and  the  canahcuius  can  again  be  made  to 
communicate  with  each  other.  If,  therefore,  the  open 
end  of  the  divided  canaliculus  can  be  detected,  a  small 
director  (Fig.  6:^,  page  296)  should  be  passed  up  it,  and  with 


Fie.  79. 


a  cataract  knife  it  should  be  slit  into  the  lachrymal  sac. 
The  closed  tube  will  thus  be  converted  into  an  open  canal 
alono-  which  the  tears  will  afterwards  flow  into  their  proper 
channel.  The  torn  parts  are  then  to  be  brought  into  their 
normal  position  and  fastened  in  situ  with  one  or  two  fine 
silk  sutures. 

RESULTS   OF  INJURIES  AND  ULCERATIONS  OF  THE 
EYELIDS. 

AjfCHYLOBLEPnARGN  IS  the  union  of  the  margins  of  the 
eyelids  to  each  other.  They  may  be  either  partially  or 
completely  united.    It  is,  however,  seldom  that  the  ad- 
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liesion  extends  throughout  the  entire  length  of  the  lids. 
The  inner  third  of  the  two  lids  is  more  frequently  joined 
than  the  outer  or  middle  portion.  In  nearly  all  cases  of 
anchyloblepharon,  whether  partial  or  complete,  a  fistulous 
opening  is  left  at  the  inner  cauthns,  through  which  some 
of  the  tears  find  their  way  on  to  the  face.  The  union 
between  the  lids  may  be  either  direct,  the  two  edges  Ijeing 
completely  adherent,  or  they  may  be  ignited  by  mem- 
branous bauds  passing  from  the  one  to  the  other. 

The  causes  of  anchyloblepharon  are  lacerated  wounds, 
or  any  accident  which  produces  an  abrasion  of  the  corre- 
sponding surfaces  of  the  tarsal  edges  of  the  eyelids. 

Treatvient. — When  the  union  between  the  lids  is  direct, 
and  a  fistula  exists  at  the  inner  canthus,  a  small  director 
should  be  passed  behind  the  adherent  margins,  and  out 

Fig.  80. 


The  woodcut  is  a  good  illustration  of  a  case  of  partial 
anclivloblepbaron,  and  shows  very  well  the  position  of  the 
fistufa  wliich  is  so  frequently  met  with  when  the  muer  por- 
tions of  the  lids  are  united.  i  „  -u^j 

The  drawing  was  taken  from  a  young  woman  who  had 
met  with  an  accident  nine  or  ten  years  previously,  when  she 
fell  down  and  struck  the  inner  angle  of  the  eye  against  one 
ot  the  whalebones  of  an  umbrella.  The  inner  cantnus  and 
■the  inner  extremities  of  both  the  eyelids  were  torn  and  m 
t  e  process  of  repair  which  followed  the  injury,  the  inner 
marlns  of  the  upper  and  lower  lids  became  un.ied  to  about 
cue-third  of  their  extent. 

at  the  fistulous  orifice,  and  upon  it  the  adhesions  may  be 
severed  with  a  pair  of  scissors  ;  or  ifthis  cannot  be  readdy 
accomplished,  the  Uds  may  be  dissected  apart  with  a  sharp 

'"K"  membranous  baud  is  the  bond  of  union  between 
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the  two  lids,  it  should  he  divided  on  a  director  passed 
beneath  it,  and  the  projecting  portions  out  ofi'  close  to  the 
margins  of  the  lids.  The  chauce  of  success  following  either 
of  the  operations  depends  very  much  ou  the  daily  dressing 
of  the  wound  :  special  care  should  be  taken  to  keep  the 
lids  from  reuniting  during  the  progress  of  cicatrization. 
Tliis  may  be  generally  accomplished  by  daily  separating 
them,  and  anointing  the  granulating  surfaces  with  a  little 
sweet  oil. 

Symblepiiaron  is  an  adhesion  of  the  lids  to  the  globe. 
It  is  usually  produced  by  an  injury  which  has  caused 
either  a  destruction  or  an  ulceration  of  the  opposed  con- 
junctival surfaces  of  the  lid  and  globe,  and  their  subse- 
quent union  by  granulation.  Lime,  mortar,  and  burns 
from  hot  metals,  or  scalds  from  hot  fluids  are  the  most 
frequent  causes  of  symblepharon,  but  it  may  be  produced 
by  any  agent  which  either  destroys  or  abrades  the  corre- 
sponding parts  of  the  lids  and  globe.  Most  of  the  very 
severe  cases  of  symblepharon,  which  have  come  under  my 
notice  have  been  due  to  lime.  If  the  injury  it  has  inflicted 
is  severe,  it  is  absolutely  impossible  to  prevent  the  union 
of  the  lids  to  the  globe.  All  endeavours  to  keep  the  op- 
posed granulating  surfaces  apart  will  fail.  The  contrac- 
tion which  goes  on  during  the  process  of  cicatrization 
draws  the  lid  and  globe  into  close  apposition,  and  direct 
union  wiU  ensue  in  spite  of  all  efforts  to  stop  it. 

Symblei^haron  is  said  to  be  complete  when  the  entire 
inner  surface  of  one  lid  is  adherent  to  the  globe,  and 
partial  when  the  adhesion  is  limited  to  only  a  part  of  the 
opposed  surfaces.  Both  eyelids  may  be  often  seen  par- 
tially attached  to  the  globe,  or  the  lower  lid  may  be  com- 
pletely united  to  it :  but  it  is  exceptional  to  meet  with 
complete  symblepharon  of  both  the  upper  and  lower  lids 
of  the  same  eye.  The  lower  eyelid  is  much  more  fre- 
quently affected  by  symblepharon  than  the  ujDper. 

Two  forms  of  symblepharon  may  be  recognised  : — 

1.  Membraiious  bands  or  frena  passing  between  the 
lids  and  the  globe. 

2.  Direct  and  close  adhesions  between  the  opiDosed 
surfaces  of  the  eye  and  lids. 

1.  Membranous  Bands  betiveen  the  Lids  and  Globe. — 
This  is  the  simplest  and  most  remediable  kind  of  symble- 
pharon. It  is  due  to  a  less  extensive  and  more  superficial 
injury  than  that  which  produces  the  second  form;  gene- 
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rally  to  some  limUfd  ulceration  or  abrasion  of  the  corre- 
spoudinp  parts  of  the  eye  and  lids.  During  the  healing 
process  the  grannlations"of  the  oj.posed  surfaces  become 
nnited,  but  the  constant  pull  which  is  exerted  upon  them 
by  the  movements  of  the  globe  will  often  so  stretch  the 
adhesions  that  they  will  become  elongated  into  mem- 
branous bands. 

2.  Dived  and  Close  Adhesions  helweeuilte  Opposf-d  Sm-- 
faces  of  the  Eye  and  Lids.— These  are  caused  by  an  absolute 
destruction  of  corresponding  portions  of  the  conjunctiva 
of  the  eye  and  lid.  Deep  ulceration  or  sloughing  follows 
the  iniury,  and  opposed  granulating  surfaces  are  left, 
which  ultimately  become  firmly  adherent  and  blended  with 
each  other.  During  the  cicatrization,  the  contraction  of 
the  surrounding  conjunctiva  draws  the  lid  and  globe  into 
such  close  contact,  that  the  movements  of  the  eye  cannot 
stretch  the  bond  of  union,  and  the  lid  and  globe  remain 
for  ever  afterwards  firmly  bound  together. 

Treatment.— Ml  operations  for  the  cure  of  symble- 
pharon  are  as  a  rule  very  unsatisfactory  :  in  the  severe 
cases  they  generally  fail  to  efi"ect  any  good ;  and  m  the 
milder  ones,  the  relief  which  is  afl^'orded  is  comparative. 
It  is  only  in  the  slight  cases  that  positive  good  will  be 
found  to  follow  surgical  treatment— those  m  which  smaU 
membranous  bands  or  tags  of  adhesion  pass  between  the 
eyelids  and  the  globe.  When  these  are  insulated,  so  that 
a  probe  can  be  passed  beneath  them,  and  the  oculo- 
palpebral  fold  of  conjunctiva  still  exists  entire,  mucli 
benefit  will  be  derived  from  an  operation. 

There  are  two  ways  in  which  these  narrow  membranous 
bands  mav  be  treated. 

a  They  may  be  simply  divided  by  a  scalpel  or  a 
pair  of  fine  scissors ;  and  by  daily  passing  the  end  of  a 
probe  dipped  in  a  little  sweet  oil  between  their  cut  ends, 
reunion  may  generally  be  prevented.  This  mode  of 
treatment  is,  however,  only  applicable  to  the  very  mild 
cases,  where  a  simple  tag  of  adhesion  ties  the  hd  to  the 

^^?*^if  the  bands  are  small,  they  may  be  first  cut  off 
close  to  the  globe,  and  the  edges  of  the  wound  which  is 
thus  made  in  the  conjunctiva  may  be  drawn  together  and 
un^ed  by  one  or  two  fine  stitches.  The  other  extremities 
of  the  bands  are  then  to  be  severed  from  then  attach- 
ment to  the  lid.  As  in  the  first  operation,  careful  daily 
dressing  will  be  required  to  prevent  a  rej  unction  ot  the 
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cut  surface  ,  for  unless  tlio  wouud  in  the  conjunctiva 
closes  Ijy  immediate  luiiou,  whicli  it  may  fail  to  do. 
the  teudeucy  to  a  retiirn  of  the  syiuljle]3liarou  is  very 
great. 

In  those  cases  of  symblepharou  where  there  are  direct 
auil  dose.  ad]u'tiio)is  between  the  eye  and  the  I'uU,  many 
ditferent  plans  of  treatment  have  been  tried,  but  most  of 
them  without  much  success.  It  is  only  where  the  extent 
of  the  conjunctival  surfaces  involved  is  small,  that  even 
amelioration  can  be  hoped  for.  The  lid  may  be  geuerally 
easily  separated  from  its  union  with  the  globe  by  a  careful 
dissection,  but  we  have  no  means  at  our  command  by 
which  we  can  prevent  their  again  uniting.  Plates  of 
metal  and  glass  shields  have  been  interposed  between  the 
granulating  surfaces,  but  with  very  indifferent  success. 
They  have  been  generally  extruded  during  the  contraction 
which  accom])anies  cicatrization. 

Mr.  T.  Pridgin  Teale,  of  Leeds,  has  suggested  a  plastic 
operation  in  cases  of  symblepharon,  which  he  speaks  of 
very  favourably.  He  first  described  it  in  the  "  Royal 
London  Ophthalmic  Hospital  Reports,"  vol.  iii.  p.  253,  in 
which  he  has  cited  cases  which  have  been  materially 
benefited  by  it.  In  a  short  note  which  he  has  kindly 
given  me  he  thus  describes  the  operation  :  "  The  adherent 
lid  having  been  dissected  off  the  eyeball,  so  as  to  leave 
the  globe  perfectly  free  in  its  movements,  on^e,  or  if 
possible  two  flaps  of  the  conj  unctiva  are  dissected  from 
the  sound  part  of  the  eyeball,  and  transplanted  into  the 
gap.  If  any  portion  of  the  adherent  lid  is  united  to  the 
cornea,  the  separation  of  the  lid  is  commenced  at  the 
marrjin  of  the  cornea,  leaving  the  apex  of  the  lid  still  in 
situ  as  an  opacj[ue  spot  on  the  cornea." 

Taylor  s  Operatiou  for  SjimhJepharon. — Dr.  C.  Bell 
Taylor  has  adopted  the  following  operation  for  treating 
cases  of  symblepharon : — "  After  the  separation  of  the 
adherent  lid  from  the  eyeball,  a  thin  piece  of  skin  is  to 
be  dissected  from  the  Hd,  passed  through  an  incision  in 
the  tarsal  cartilage,  and  its  raw  surface  brought  into 
contact  with  the  denuded  portion  either  of  the  lid  or  of 
the  eyeball  itself.  In  this  way  the  two  raw  surfaces  of 
the  lid  and  eyeball  are  prevented  from  coming  into  con- 
tact until  the  wound  is  healed,  and,  the  eyeball  itself  is 
set  free.  The  transplanted  skin  is  nourished  through  its 
base  in  the  fir.st  instance,  which  is  divided  as  soon  as  it 
has  taken  root  in  its  new  situation.    It  then  gradually 
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dwindles,  talcing  the  j^lnce  and  assuming  the  functions  of 
the  lost  mucous  membrane."* 

There  are,  however,  very  many  cases  of  symLlepharon 
where  no  operation  should  he  attemiDted.  The  extent  of 
the  adhesions  may  be  so  great  that  it  would  be  worse 
than  useless  to  endeavour  to  divide  them. 

Anchylohlopli.aroii  and  Syvihlepharon  are  often  asso- 
ciated :  indeed,  with  the  union  of  the  margins  of  the  lids 
it  is  very  general  to  find  also  some  adhesion  between  the 
conjunctival  surfaces  of  the  lid  and  globe.  It  is,  however, 
rare  to  find  in  one  eye  a  complete  union  of  the  globe  to 
the  lids,  and  of  the  lids  to  each  other. 


Fig.  81. 


The  woodcut  represents  a  case  of  symblepharon,  caused 
by  the  action  of  mortar  on  the  eye. 

Hekpes  Zoster  Frontalis.— This  form  of  herpes 
deserves  special  attention,  as  it  is  occasionally  mis- 
taken for  erysipelas  of  the  head,  and  the  eye  is  fre- 
quently affected  during  the  attack.  It  is  the  source 
of  very  great  suffering  to  the  patient ;  severe  neuralgia 
often  precedes  the   herpetic  erujDtiou,  accompanies  it, 


*  British  Medical  Journal,  Feb.  5,  1S76. 
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and  t'onliuues  for  an  iucletiuite  period  alter  it  has  passed 
away. 

Herpes  frontalis  is  always  unilateral ;  it  occurs  but 
ouce  in  a  lifetime,  and  the  old  are  more  liable  to  be 
attacked  than  the  young.  I  have  had.  however,  under 
my  care  a  lad  only  14  years  of  age,  who  had  suffered 
severely  from  an  attack  of  this  di.sease. 

Syiitpto))it!. — The  affection  commences  with  small  red 
patches,  which  appear  in  succession  upon  the  brow  and 
forehead  of  one  side  of  the  head,  and  upon  which  trans- 
parent vesicles  rise.  When  the  eruption  is  fully  deve- 
loped, it  consists  of  clusters  of  vesicles  on  bright  red 
erythematous  jjatches,  with  portions  of  more  or  less  clear 
skin  between  them.  These  patches  usually  follow  the 
course  of  the  branches  of  the  supra-orbital  division  of  the 
frontal  nerve  over  the  upjDer  eyelid,  brow,  and  one  side  of 
the  head,  but  occasionally  vesicles  will  appear  in  the 
direction  of  the  terminal  branches  of  the  supra-trochlear 
nerve,  and  on  the  side  of  the  nose  in  the  line  of  the  nasal 
twig  from  the  ophthalmic  nerve.  After  a  few  days  the 
vesicles  begin  to  wither  and  collapse,  the  fluid  within 
them  grows  turbid,  and  they  become  covered  with  dark 
crusts  which  shortly  fall  off,  leaving  scars  and  pits  which 
are  frequently  permanent.  'I'here  is  usually  some  oedema 
of  the  side  of  the  face,  and  the  eyelids  may  be  so  swollen 
as  to  render  an  examinatioQ  of  the  eye  impossible.  The 
eye  often  becomes  affected,  and  generally  at  about  the 
time  when  the  vesicles  are  beginning  to  fade.  The  in- 
flammation may  be  only  conjunctival,  but  moi-e  frequently 
there  is  some  ulceration  of  the  cornea  with  slight  ii'itis. 
The  duration  of  the  disease  is  from  ten  to  twelve  days, 
but  the  inflammation  of  the  eye  which  it  has  excited  may 
last  for  many  weeks,  and  be  the  source  of  much  anxiety 
and  trouble.  The  pain  is,  as  a  rule,  excessive  and 
neuralgic ;  it  is  over  the  brow  and  forehead,'  along  the 
inner  and  upper  edge  of  the  orbit,  and  down  the  inside  of 
the  nose,  and  occasionally  patients  complain  of  very 
severe  pain  in  the  lobe  of  the  ear. 

The  points  of  diagnosis  between  herpes  frontalis  and 
erysipelas  have  been  well  laid  down  by  Mr.  Jonathan 
Hutchinson.  He  says :  "  Herpes  frontalis  is  always 
limited  to  one  side,  never  transgresses  the  median  line  of 
the  forehead  and  nose.  It  never  affects  the  clieek,  al- 
though there  may  be  some  symjmthetic  oedema  of  this 
part  ^cedema  of  contiguity).    There  is  less  general  swelling 
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of  tlic  sliin  than  in  erysipelas,  and  in  some  cases  very 
little.  The  vesicles  of  herpes  are  smaller,  more  defined, 
more  numerous,  and  altocjether  much  more  conspicuous 
and  pronounced  than  are  the  bullas  of  erysipelas.  There 
is  much  more  pain  and  much  less  constitutional  disturb- 
ance in  herpes  than  in  erysipelas.  The  strictly  unilateral 
character  of  the  one  contrasted  with  the  irregular  location 
of  the  other  is,  however,  the  most  reliable  feature  for  the 
purpose  of  ready  diagnosis."*  ,  .  ^, 

T real imnL— The  objects  to  be  accomplished  during  the 
pro.crress  of  the  disease  are  to  reheve  the  heat  and  irrita- 
tion of  the  affected  parts,  to  give  ease  to  the  neuralgic 
pains,  and  to  procure  sleep.    A  fold  of  Imt  wet  with  the 
lotio  zinci  oxidi  (F.  52),  or  with  the  lotio  conn  cum  opio 
(F.  43),  may  be  laid  over  the  surface,  and  moisteuud  as 
often  as  it  becomes  hot  or  dry.    Opium  should  be  admi- 
nistered internally,  either  in  small  repeated  doses,  or  in 
one  full  dose  sufficient  to  procure  sleep  at  bedtime.  The 
subcutanetms  injection  of  morphia  (F.  29)  is^of  great 
service,  and  may  be  given  in  doses  of  from  gr.  4  to  gi'.  3, 
and  repeated  if  the  suffering  is  severe.    The  bowels  should 
be  acted  on  by  some  mild  purgative,  and  qumme  in  doses 
of  from  o-r.  1  to  gr.  3  ordered  two  or  three  times  a  day. 

For  the  relief  of  the  neuralgic  pains,  which  are  often  so 
uersistenb  after  the  rash  has  completely  ]:.assed  away,  the 
nainful  parts  may  be  gently  rubbed  with  the  hmment. 
aconiti  cum  belladonna  (F.  33),  and  the  tmct.  cannabis 
Indies,  in  doses  of  from  111.  5  to  Tl\  15,  may  be  prescribed 
two  or  three  times  a  day.  with  an  opiate  or  subcutaneous 
iniection  of  morphia  at  bedtime  if  the  neuralgia  is  sulh- 
cient  to  pi-event  sleep.  Dr.  Bazin  "  gave  arsenical  prepa- 
rations with  success  in  the  obstinate  neuralgia  consecutive 
to  herpes  zoster,  and  so  accomphshed  cures  which  had 
resisted  narcotics,  narcotico-acrids,  and  cauterization,  t 

If  all  remedies  fail,  the  supra-orbital  nerve  may  be 
divided  subcutaneously.  The  rehef.  however,  from  this 
operation  is  unfortunately  frequently  only  temporary,  but 
it  may  be  repeated,  or  a  piece  of  the  nerve  may  be  excised. 
The  patient  should  be  cautioned  that  if  the  operation  is 


*  Boyal  London  Ophthalmic  Hospital  Reports,  vol  v.  p. 
+  Trousseau's  Clinical  Medicine,  bydenham  editi..!,, 
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successful,  tliovo  will  be  uumljuess  iu  tlic  parts  supplied 
by  the  nerve. 

Fi.i.  S2. 


Fig.  82  was  Jrawn  from  the  pliotograph  of  a  patient 
;et.  65,  wlio  had  sutt'ered  from  an  attack  of  Herpes 
Frontalis,  two  years  before  coming  under  my  care.  The 
attacli  was  ushered  in  and  accompanied  by  pain,  and 
since  the  cicatrization  of  the  herpetic  sores  there  has  been 
constant  pain,  never  absent,  but  varying  iu  intensity. 
The  pain  was  strictly  confined  to  the  right  side  of  the 
head,  most  acute  over  the  brow,  and  of  a  less  degree  in 
the  course  of  the  infra-orbital  branches.  One  side  of 
the  fo'-ehead,  as  represented  in  the  woodcut,  was  white 
from  dense  cicatricial  tissue,  which  had  filled  up  the 
sores  caused  by  the  herpetic  eruption.  The  scars  were 
limited  to  one  half  of  the  forehead,  as  if  a  line  had  been 
drawm  dov\n  the  middle  line  of  the  forehead  and  nose. 
To  relievo  the  excessive  paiu  from  which  slie  suflered, 
1  excised  about  three-quarters  of  an  inch  of  the  siipra- 
orbital  nerve,  and  divided  subcntaneously  tlie  infra- 
oi  bifal  as  it  passed  out  of  the  foramen.  The  side  of  the 
head  was  numbed  after  the  operation,  but  tlie  relief  of 
pain  was  complete.  The  subcutaneous  division  of  the 
infra-orbital  nerve  had  to  be  repeated,  but  after  each 
operation  .she  was  much  relieved.* 


*  Medical  Times  and  Gazette,  1878,  vol.  i,  p.  137. 
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CHAPTER  XI. 

DISEASES  OF  THE  ORBIT. 

Pbotrdsion  of  Tim  Globe — PnrptoiiiK — E.';op]i.lhaluws — is 
a  S}'mptom  common  to  all  the  disea.ses  within  the  orbit. 
The  extent  and  direction  of  the  bulging  of  the  eye  is 
determined  by  the  character  of  the  affection,  and  the  part 
of  the  orbit  from  which  it  originates.  When  the  proptosis 
is  slight  it  is  often  difficult  to  decide  whether  the  pro- 
trusion is  real  or  only  apparent,  as  any  oedema  of  the  lids, 
or  of  the  conjunctiva  of  the  globe  will  give  a  prominent 
appearance  to  the  eye. 

To  Ascertain  or  Measure  the  Degree  of  Froiruslon  ofii,i 
Eye. — The  patient  should  be  seated  in  a  chair  with  his 
head  thrown  backwards,  whilst  the  surgeon,  standing 
behind  him,  raises  the  two  upper  eyelids  with  one  finger 
of  each  hand,  and  at  the  same  time  directs  the  patient  to 
look  downwards  towards  his  feet.  From  this  position, 
above  and  behind  the  patient,  the  surgeon  can  glance 
down  the  face  and  contrast  the  level  of  the  two  eyes  with 
each  other,  and  compare  tlieir  prominence  with  the  pro- 
jecting brow,  or  with  the  side  of  the  nose. 

Abscess  of  the  Okbit  may  be  caused  by  blows  on  the 
eye ;  by  penetrating  wounds  of  the  orbit ;  or  by  any 
violence  producing  fracture  of  its  bony  walls;  by  the 
lodgment  of  a  foreign  body  in  the  orbital  cellular  tissue ; 
or  occasionally  by  the  extension  backwards  of  a  suppura- 
tive inflammation  of  the  lids,  or  of  the  tissues  in  immediate 
contiguity  with  the  eye,  no  matter  bow  induced.  Inflam- 
mation of  the  cellular  tissue  of  the  orbit  (orbital  cellulitis) 
brought  on  from  any  cause  may  terminate  in  abscess  of 
the  oi-bit.  Caries,  necrosis,  or  orbital  periostitis  may  like- 
wise lead  to  orbital  abscess. 

Abscess  of  the  orbit  may  be  either  acute  or  chronic^  In 
the  former  the  inflammatory  symptoms  generally  rapidly 
follow  the  injury  ;  they  are  sharp  and  quick  in  their  pro- 
gress, pus  is  soon  formed,  and,  independently  of  the 
history  of  the  case,  unmistakable  evidence  of  its  presence 
is  afllorded  by  the  pain,  heat,  redness,  and  swelling.  Occa- 
sionally, however,  there  is  a  variable  interval  of  a  week  or 
more  of  perfect  quiet  and  freedom  from  pain  after  the 
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iujin-y  before  any  premonitory  symptoms  show  tlicm- 
Bfivcs  ;  but  wbeu  once  started,  tbeir  course  is  equally 
acute  and  rapid. 

Siimptnms  of  Acute  Abscess  of  Or&//.— Deep-seatccl 
paiii  in  the  orbit  extending  around  the  brow,  worse  at  one 
time,  better  at  another,  but  never  absent,  and  steadily 
increasing  in  severity.  Any  pressure  on  the  eye,  or  even 
moving  it",  aggravates  the  pain.  The  eyelids  become  red, 
shining,  and^'ajdematous  ;  and  the  conjunctiva  of  the  lids 
and  globe  vascular,  swollen,  and  chemosed.  The  eye  is 
now  observed  to  protude  slightly  beyond  the  level  of  the 
other,  and  this  protrusion  increases  as  the  disease  advances 
and  the  pus  makes  its  way  to  the  surface.  The  displace- 
ment is  usually  not  directly  forwards,  but  more  or  less 
downwards  and  outwards,  or  downwards  and  inwards, 
accordiug  to  the  situation  of  the  abscess  within  the  orbit 
and  the^part  of  the  eye  on  which  it  presses.  With  the 
increasing  protrusion  of  the  globe  the  sight  becomes 
more  or  less  impaired  from  the  strain  which  is  being 
exerted  on  the  optic  nerve.  The  orbital  fold  of  skiu  above 
the  lid  becomes  obliterated,  and  the  upper  lid  so  swollen 
and  stretched  in  front  of  the  bulging  eye  that  it  cannot 
be  raised  by  the  patient.  Over  the  most  prominent  part 
of  the  swelling  a  careful  examination  with  the  fingei's 
will  detect  fluctuation.  The  most  usual  spot  for  the  matter 
to  point  is  rather  to  the  inner  side  of  the  interval 
between  the  supra-orbital  ridge  of  the  orbit  and  the 
upper  border  of  the  globe.  Occasionally  the  suppuration 
may  be  more  or  less  confined  to  one  or  other  side  of  the 
orbit,  and  this  will  in  a  great  measure  determine  the  site 
at  which  the  pus  will  endeavour  to  make  its  exit;  either 
the  inner,  outer,  or  lower  side  of  the  eye  may  be  the  part 
selected.  When  the  abscess  is  a  small  and  limited  one, 
there  may  be  little  or  no  displacement  of  the  eye. 

With  all  these  local  symptoms  there  is  always  con- 
siderable constitutional  disturbance.  The  skin  is  hot  and 
dry,  the  patient  has  occasional  rigors,  he  is  restless,  and 
his  sleep  is  broken  from  pain. 

In  chronic  abscess  of  the  orbit  the  symptoms  are  often 
masked  by  the  very  slowness  with  which  they  develop 
themselves,  and  by  the  absence  of  any  severe  pain.  It 
freciuently  happens  that  the  patient  does  not  even  seek 
advice  until  an  increasing  protrusion  of  the  eye  and 
a  somewhat  corresponding  diminution  in  vision  excite 
alarm. 
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Cln-onic  abscess  o£  the  orbit  is  ol'teu  most  difficult  to 
diagnose,  aud  may  easily  be  confbuuded  with  a  recur- 
rent fibroid,  or  sonie  soft  orbital  tumour,  the  elasticity 
of  which  closely  resembles  iiuctuation.  The  exciting 
cause  of  the  abscess  may  have  been  an  injury  inflicted  at 
some  distant  period,  which  has  been  forgotten,  and  from 
which  the  patient  thought  he  had  completely  recovered; 
or  the  slow  progress  oi'  the  disease,  and  the  comparative 
and  in  many  cases  complete  absence  of  pain  during  its 
early  stages  may  make  it  difficult,  if  not  impossible,  for 
the  patient  to  give  a  correct  account  of  how  or  when  it 
comrueuced.  When  doubt  exists  as  to  the  true  nature  of 
the  case,  an  exploratory  incision  should  be  made  into  the 
tumour,  and  the  sirrgeon  should  be  prepared  to  act  at 
once  on  the  information  it  will  afford  him.  If  it  is 
an  abscess,  the  incision  should  be  enlarged  sufficiently  to 
give  a  free  exit  to  the  pus ;  but  if,  on  the  other  hand,  it 
should  prove  an  orbital  tumour,  it  should,  if  practicable, 
be  removed  without  any  further  delay. 

Treatment  of  Ahscess  of  the  Orbit. — As  soon  as  it  is 
clear  that  pus  has  formed,  and  that  the  protrusion  of  the 
eye,  if  there  be  any,  is  due  to  its  presence  in  the  orbit,  a 
free  opening  should  be  made  for  its  escape.     The  site  for 
making  the  incision  should  be  tliat  spot  where  there  is 
the  most  distinct  swelling  and  Iiuctuation,  and  where  the 
pus  has  a  tendency  to  point.    After  a  free  vent  has  been 
given  to  the  pus  within  the  orbit,  a  warm  buseed-meal 
poultice  should  be  applied,  and  care  should  be  taken  that 
the  wound  is  kept  open  by  examining  it  daily,  and_,  if  ne- 
cessary, by  passing  a  probe  along  the  course  of  the  incision 
to  prevent  the  cut  edges  from  uniting.  It  not  unf  requently 
happens  after  an  alDScess  of  the  orbit  that  the  wound 
from  the  incision  only  partially  closes,  and  a  long  sinus 
remains  from  which  a  slight  purulent  discharge  continues 
to  drain.    When  this  is  the  case,  and  when  no  fragment 
of  necrosed  bone  can  be  detected  by  a  probe  to  accouni} 
for  it,  the  use  of  a  stimulating  injection,   such  as  zinci 
sulphat.  gr.  2  ad  aqua3  5  1,  thrown  into  the  sinus  with  a 
glass  syringe  twice   a   day,  will  often  prove  of  _  great 
benefit.     If,   however,  a  portion   of  dead  bone  is  felt 
with   the   probe,  time  must  be  given  to  allow  of_  its 
becoming  detached,  or  at  least  partially  loosened  from 
the  living  structure ;  and  then,  after  enlarging  the  onlice 
of  the  sinus,  it  may  be  removed  with  a  pair  of  sequestrum 
forceps,  first  using,  if  necessary,  a  gouge,  or  an  elevator, 
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or  a  pair  of  fine-ciittiug  bono  forceps  to  separate  any 
portion  of  bone  which  may  be  holding  it. 

Fr\ctuues  of  tue  Bones  of  the  Orbit  may  be  cansed 
by  blows  ou  the  head,  or  by  the  impaction  within  its 
cavity  of  a  large  foreign  body,  one  extremity  of  which 
has  passed  through  the  orbital  walls  into  the  antrum  or 
the  posterior  nares.  When  the  fracture  extends  into  the 
frontal  or  ethmoidal  cells,  there  is  generally  emphysema 
of  the  cellular  tissue  of  the  lids  and  the  surrounding 
parts.  This  arises  from  the  patient  forcibly  driving  the 
air  through  the  broken  cells  when  he  blows  his  nose. 
Fracture'cif  the  orbit  is  often  associated  with  fracture  of 
other  portions  of  the  skull,  and  in  such  cases  it  fre- 
quently happens  that  the  contusion  or  laceration  of  the 
brain  produced  by  the  blow  is  sufficient  to  cause  death, 
independently  of  the  injury  which  the  cranial  bones  have 
sustained.  . 

There  is,  however,  one  form  of  fracture  which  is  con- 
fined to  the  walls  of  the  orbit,  and  which  is  very  fatal.  It 
is  caused  by  direct  violence,  and  is  commonly  produced 
by  a  forcible  thrust  in  the  eye  with  a  sharp  or  semi-blunt 
pointed  instrument,  snch  as  the  points  of  a  pair  of 
scissors,  the  end  of  an  umbrella  or  a  foil,  or  by  the  stem 
of  a  long  tobacco-pipe.     The  orbit  is  penetrated,  and  the 
end  of  the  stick,  or  whatever  it  may  be,  is  thrust_  against 
its  roof  or  the  upper  part  of  its  inner  wall,  which  it  in 
some  cases  fractures,  whilst  in  others  it  breaks  its  way 
through  the  bone  and  penetrates  the  substance  of  the 
brain.°From  such  an  injury  the  patient  seldom  recovers: 
even  when  the  bones  are  broken,  but  not  penetrated,  the 
sharp  splinters  usually  create  such  irritation  of  the  bram 
and  its  membranes  that  a  fatal  result  ensues.    One  pecu- 
liarity of  this  accident  is,  that  its  severe  nature  is  apt  to 
be  often  overlooked ;  the  external  wound  may  be  small, 
the  immediate  symptoms  may  be  trilling,  and  the  patient, 
if  a  mechanic,  niay  be  able  to  continue  his  work  for  some 
hours,  or  it  may  be  for  two  or  three  days,  before  his  con- 
dition obliges  him  to  desist.    Symptoms  of  inflammation 
and  suppuration  may  then  come  on,  coupled  with  those  of 
cerebral  or  meningeal  irritation ;  the  patient  may  pass 
rapidly  from  slight  delirium  to  complete  coma,  and  die  in 
a  period  varying  from  a  few  days  to  two  or  three  weeks. 

TroMment  of  Fradnres  of  the  Or6i<.— Fracture  of  the 
orbit  requires  the  same  treatment  as  fracture  of  any  other 
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lioviion  of  tlie  bones  of  the  KkuU,  with  the  exception  that 
even  if  there  is  reason  to  believe  that  a  fragment  of  one 
of  the  orbital  bones  may  be  pressiij,Qf  injuriously  on  tlie 
brain,  no  operation  can  be  attempted  to  dislodge  it. 
Absolute  rest,  both  mental  and  bodily,  should  be  en- 
joined in  all  cases  where  a  fracture  of  the  orbit  is  suspected. 
The  patient  should  be  kept  in  bed,  and  cold  water  di-ess- 
ings,  or  an  india-rubfier  bag  of  ice  should  be  laid  over  the 
eye  aiiu  brow  of  the  injured  side;  and  the  Ijowels  should 
be  freely  acted  on  by  a  brisk  purgative.  All  stimulants 
shonld  be  forbidden,  and  a  limited  diet  should  be  ordered. 
If  there  is  much  pain  in  the  head,  six  or  eight  leeches 
should  be  applied  to  the  temple,  and  these  may  be  re- 
peated in  twenty-four  hours  if  the  symptoms  become 
more  urgent. 

FrmnTGN  BoniF.s  i.m  the  Ouhit. — The  lodgment  of  a 
foreign  body  within  the  orbit  is  one  of  the  most  dangerous 
accidents  which  can  be  met  with  in  ophthalmic  j^ractice, 
as  it  not  only  always  involves  a  serious  risk  to  the  eye, 
but  it  places  even  the  life  of  the  patient  in  considerable 
jeopardy,  and  in  some  instances  has  caused  death.  It 
may  jorove  hurtful  to  the  patient  both  by  the  immediate 
and  secondary  effects  it  is  liable  to  produce. 

The  immvdlate  effects  which  may  arise  from  the  lodg- 
ment of  a  foreign  body  in  the  orbit  are  : — 

1.  In  its  passage  into  the  orbit  it  ma^^  either  injure  the 
parts  within  the  eye,  or  rupture  its  external  coats. 

2.  Although  the  eye  itself  may  escajDC  injury,  the  optic 
nerve  may  be  wounded,  and  absolute  blindness  follow. 

3.  It  ma}'  injure  the  walls  of  the  orbit  either  by  pene- 
trating them  or  by  causing  fracture- 

The  secondary  effects  which  a  foreign  body  within  the 
orbit  may  excite  are  : — 

a.  If  a  foreign  body  has  escajDcd  observation,  and  has 
been  allowed  to  remain  buried  in  the  orbit,  it  may  excite 
orbital  cellnlitis  and  abscess.  This  may  lead  on  to  a 
general  inflammation  of  the  g:lobe,  which  may  end  in 
great  impairment  of  vision,  or  in  complete  destruction  of 
the  eye  from  suppui'ation. 

/3.  As  a  consequence  of  the  orbital  inifammatiou,  a 
portion  of  the  bones  of  the  orbit  may  become  necrosed. 

y.  The  iufiammatiou  may  extend  backwards  along  the 
periosteum  lining  the  orbital  walls  to  the  membranes  of 
the  brain,  and  destroy  the  patient  by  meningitis,  tetanic 
convulsions,  or  abscess  of  the  brain. 
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A  foreign  body  generally  enters  the  orbit  somewhere 
between  the  upper  or  inner  side  of  the  eye,  and  the  roof 
or  inner  wall  of  the  orbit ;  bat  cases  are  frequently  met 
with  where  it  has  passed  in  at  other  points  around  the 
eye.  If  small,  it  usually  buries  itself  in  the  loose  cellular 
tissue  of  the  orbit ;  but  occasionally  it  bocomos  Kxed  by 
either  penetrating  the  globe,  or  by  partially  entering  one 
of  the  frontal  or  ethmoidal  sinuses,  or  the  antrum,  or  by 
becoming  in  some  way  wedged  between  the  globe  and  its 
external  muscles. 

Fig.  S3. 


Fig.  S3  ri'present.s  a  piece  of  stick  which  I  venioved 
from  the  orbit  of  a  child  three  years  of  age.  iSeven  weeks 
previously,  whilst  riding  in  a  perambidator,  the  child  fell 
w'ith  his  face  on  to  the  point  of  a  slick,  with  which  he 
was  playing.  A  piece  of  it  penetrated  the  oi-bit,  and  the 
grandmother  s:\id  she  believed  she  had  removed  the  whole 
ol'  it.  On  admission  into  the  hospital  there  was  complete 
ptosis  of  the  left  eye,  the  globe  was  protruded  a  quarter 
of  an  inch,  and  fixed  in  the  centre  of  the  oihit,  from 
palsy  oF  all  the  ocular  muscles  ;  the  pupil  was  widely 
dilated,  and  as  far  as  could  be  made  out,  the  eye  was 
blind.  At  the  inner  and  lower  part  of  the  orbit  was  a 
small  fistulous  opening,  from  which  there  was  a  thin 
discharge.  Although  I  could  not  detect  a  foreign  body 
with  a  probe  passed  along  the  sinus,  yet  the  symptoms 
all  pointed  to  the  presence  of  one  in  the  orbit.  I  there- 
fore made  an  incision  into  the  lower  part  of  the 
orbit,  and  succeeded  in  removing  a  piece  of  stick  exactly 
corresponding  to  the  woodcut.  The  child  rapidly  re- 
covered, and  in  four  days  left  the  hospital.  The  protru- 
sion of  tlie  eye  subsided,  the  levator  palpebrte  and 
ocular  nmscles  gradually  regained  their  power,  and  in 
three  weeks  the  lid  was  open,  and  the  movements  of  the 
eye  almost  restored  ;  but  the  sight  was  lost.* 

It  is  very  remarkable  how  often  a  foreign  body  has 
been  lodged  iu  the  orbit  or  adjacent  cavities  without  the 
patient  having  suffered  any  great  inconvenience  from  its 
presence. 


*  Jjancet,  Sept.  15,  1877. 
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In  No.  4  of  the  Ophthalmic  Il,eview,  page  337,  Mr. 
Brudenell  Carter  has  related  a  very  remarkable  case,  in 
which  a  large  piece  of  an  u-on  hat- peg  was  impacted  in 
the  orbit  and  antrum  of  the  opposite  side,  and  remained 
there  for  a  number  of  days  without  the  patient  being 
aware  of  its  presence.  It  was  then  extracted,  and  the 
man  made  a  rapid  recovery  without  any  impairment  of 
the  sight  of  the  eye. 

In  February,  1869,  I  extracted  from  a  patient,  ast. 
twenty-eight,  the  breech  of  a  muzzle-loading  gun,  which 
had  been  impacted  for  twelve  years  in  the  right  frontal 
sinus  and  upper  part  of  the  nose.  The  followiug  is  the 
history  of  the  case : — 

Tlie  man  stated  that  twelve  3'ears  previously  his  gun  hurst 
whilst  shooting  wild  i'owl,  and  produced  a  severe  wound  between 
the  eyes,  aud  many  smaller  ones  on  his  face.    He  was  laid  up 
tor  four  mouths,  during  which  time  both  eyes  became  inflamed  and 
the  sight  of  the  left  was  nearly  destroyed.    He  was  attended 
throus'h  his  illness  by  several  medical  men,  hut  they  never  lound 
nor  did  they  appear  to  suspect  the  presence  of  a  foreign  body.  He 
first  detected  something  loose  in  the  nostril  about  two  years  and 
a  half  before  he  came"  under  my  care.    When  admitted  into  the 
Middlesex  Hospital  a  deep  scar  was  seen  between  the  frontal 
sinuses,  and  the  upper  part  of  the  right  side  of  tiie  nose  was 
swollen.    There  was  an  ofl'ensive  discharge  irom  the  right  nostril, 
and  the  right  eye  was  more  prominent  than  the  left.    On  ex- 
'    amination  with  the  finger  in  the  nostril  a 
Fig.  84.  hard  and  movable  body  was  lelt  to  be 

lodged  beneath  the  scar  and  in  the  upper 
part  of  the  right  nasal  cavity,  and  from 
the  metallic  touch  it  gave  to  the  probe  I 
concluded  it  to  be  a  portion  of  the  gun- 
barrel.  ]  first  tried  to  remove  this  hard 
mass  with  a  pair  of  strong  forceps  intro- 
duced through  the  nostril ;  but  failing  to 
accomplish  this,  I  laid  open  the  right 
cavity  of  the  nares  by  an  incision  carried 
through  the  nostril  along  the  fold  which 
forms  the  line  of  demarcation  hetween  the  cartilage  of  the  nose 
and  f  ice  The  piece  of  iron  was  then  seized  with  the  iorccps, 
and,  after  considerable  traction,  removed  •  it  weighed  an  ounce 
and  a  Quarter  and  was  covered  with  a  thin  layer  of  rust,  ilie 
woundlas  united  with  two  fine  sutures  The  patient  recovered 
without  a  bad  symptom,  aud  in  a  week  left  the  hospital 

The  woodcut'(Fig  84)  represents  the  actual  size  and  shape  ot 
the  screw  breech  of  the  gun. 
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Treatment  of  Fore.'njn  Bodies  in  the  Orliit. — Wlicuever 
it  can  be  clearly  established  that  a  foreign  body  is  im- 
pacted in  the  orbit,  the  treatment  is  to  endeavour  to 
remove  it  as  soon  as  possible.  To  this  rule,  however, 
there  are  exceptions ;  and  these  are  when  the  foreign 
body  is  a  small  shot,  or  a  fine  scale  ot"  metal  which  may 
have  tlown  oS.  from  a  rivet  and.  j^assed  into  the  orbit 
without  injury  to  the  eye.  The  almost  impossibility  of 
finding  a  small  object  in  a  mass  of  cellular  tissue  forbids 
the  attempt  to  hunt  after  it.  If  it  can  be  easily  felt  with 
a  probe  introduced  through  the  wound  it  should  be  re- 
moved, but  no  lengthened  exploratory  operation  shoiild 
be  attempted  with  the  view  of  seeking  for  it.  Such  a 
proceeding  would  probably  excite  more  irritation  than 
would  arise  from  the  presence  of  a  small  metallic  body  in 
the  orbit.  It  should  also  be  remembered  that  small 
masses  of  metal  may  be  often  embedded  in  the  cellular 
tissue  of  any  part  of  the  body  without  producing  a 
symptom  of  irritation,  and  that  they  may  remain  there 
for  many  years  without  causing  any  disturbance. 

Having  ^iscertained  by  a  careful  investigation  that  a 
foreign  body  is  in  all  jDroliability  embedded  in  the  orbit, 
the  following  operation  for  its  removal  may  be  per- 
formed : — 

The  outer  canthus  should  be  freely  divided,  either  by  a 
pair  of  scissors  or  with  a  scalpel,  to  allow  of  the  upper 
iid  being  completely  turned  up,  or  the  lower  one  drawn 
down,  according  to  the  locality  in  which  the  foreign  body 
is  lodged.  If  it  has  entered  the  orbit  aliove  the  globe,  the 
upper  lid  is  to  be  raised,  and  the  reflection  of  conjunctiva 
between  the  lid  and  the  eye  is  to  be  divided  over  the  spot 
where  the  foreign  body  is  suspected  to  be  lying.  A  probe 
or  the  little  finger  may  then  be  passed  through  the  woiind 
into  the  orbit  by  the  side  of  the  eye,  and  having  felt  the 
object  it  may  be  seized  and  drawn  out  with  a  pair  of 
secpiestrum  forceps.  When  the  foreign  body  has  entered 
the  orbit  heJoiu  the  globe,  the  lower  lid  must  be  drawn 
down  and  the  lower  oculo-palpebral  fold  of  conjunctiva 
must  be  divided,  but  the  remaining  steps  of  the  operation 
are  the  same  as  those  already  described. 

If  the  foreign  body  has  become  entangled  with  one  of 
the  recti  muscles,  or  from  any  other  cause  one  of  them 
should  interfere  with  its  easy  withdrawal  from  the  orbit, 
it  is  better  at  once  to  divide  the  muscle  with  a  pair  of 
scissors  as  close  as  possible  to  the  globe,  rather  than  to 
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use   any  force  to  overcome  the  resistance  it  may  be 
causing. 

Penetuatixg  Wounds  of  the  Oiusit  are  always  serious. 
The  exact  iniury  which  has  heen  inflicted  can  often  be 
only  surmised,  and  time  is  r6tiuired  for  the  manifestation 
of  symptoms  before  either  a  correct  diagnosis  or  proposis 
of  the  case  can  be  formed.  The  instrument  which  has 
caused  the  accident  should  be  exammed  to  see  if  any  frag- 
ment of  it  has  been  broken  off  and  left  behind  m  the 
orbital  cellular  tissue,  and  the  direction  in  which  it  pene- 
trated the  orbit  should  be  noted.  The  patient  should  be 
kept  under  careful  supervision  for  some  days,  so  as  to 
enable  the  surgeon  to  treat  from  the  onset  any  unfavour- 
able symptoms  that  may  arise.  Even  when  uo  mjury  has 
been  inflicted  to  the  bones  of  the  orbit,  orbital  ceUuhtis 
and  abscess  are  very  apt  to  ensue. 

Periostitis  of  the  Okhit  is  usually  clironic,  but  small 
portions  of  the  orbital  periosteum  are  occasionally  acutely 
inflamed.    Acute  diffuse  periostitis  rarely  if  ever  atiects 

the  orbit.  .  .         ,     ,  -u -tj.- 

GhronicperinstiUs  of  the  orlit  is  nearly  always  syphilitic. 
It  usually  leads  to  the  formation  of  nodes  or  the  eftusion 
of  Ivmph  beneath  the  periosteum.  The  most  frequent 
position  of  the  nodes  for  which  the  ophthalmic  surgeon 
IS  consulted  is  on  the  frontal  bone  just  over  the  brow; 
but  they  sometimes  occur  within  the  orbit  and  give  nse 
to  crave  symptoms.  The  nodes  of  the  flat  bones  usually 
difibr  in  their  progress  from  those  which  are  so  com- 
monly seen  on  the  tibia  and  other  long  bones  ;  for  whereas 
in  the  latter  they  frbquently  ossify  and  form  bony  pro- 
iections,  in  the  former  (the  flat  bones),  and  especially  m 
those  of  the  skull,  the  effused  lymph  often  softens,  and 
iDus  is  formed  beneath  the  periosteum,  and  a  portion  of 
the  subiacent  bone  either  exfoliates  or  becomes  carious 

Smnptoms.-T)vll  aching  pain,  which  is  worse  at  mghts. 
when  it  is  usually  sufficiently  severe,  to  prevent  sleep  ; 
Tweningof  the  part,  evident  to  the  sight  and  the  touch 
when  it  occurs  over  the  superciliary  indge ;  l^}^t  when  the 
periostitis  is  within  the  orbit,  the  swelling  is  mdicated  hy 
the  impaired  motions  of  the  eyeball,  or  by  para  y sis  of 
one  m-  more  of  its  muscles,  if  the  node  is  m  a  locality 
where  the  ocular  nerves  can  be  affected  by  it;  and  i  tbe 
TwellLg  is  large,  there  is  some  protrusion  or  displace- 
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ment  of  the  eye.  It'  the  node  within  the  orhit  shonld 
soften  and  pus  be  formed,  all  the  symptoms  which  cha- 
ractorise  orbital  abscess  will  gradually  develop  themselves, 
and  after  the  matter  has  been  evacuated  a  chronic  dis- 
charge will  2Jrobably  continue  until  some  portion  of  the 
orbital  bones  has  exfoliated. 

Treatment. — In  chronic  orbital  jjeriostitis  there  is  gene- 
rally a  past  history  of  syphilis,  possibly  dated  back  many 
years;  but  when  this  cannot  be  obtained,  the  surgeon 
must  use  his  own  judgment  as  to  the  patient's  veracity, 
and  treat  the  case  accordingly.  The  most  useful  medicine 
is  the  iodide  of  pota,ssium,  which  should  be  given  in  the 
first  instance  in  doses  of  from  gr.  3  to  gr.  5  three  times  a 
day ;  but  if  these  fail  to  do  good,  they  may  be  increased 
up  to  gr.  8  or  gr.  10.  To  relieve  pain  and  favour  the  ab- 
sorption of  the  elFused  lymph,  the  unguent,  hydi'ag.  cum 
belladonnfl  (F.  I'2o)  nuiy  be  rubbed  into  the  brow,  and  left 
on  during  the  day.  When  the  pain  is  very  severe,  a  sub- 
cutaneous injection  of  gr.  \  to  gr.  of  the  acetate  of 
morphia  (F.  29),  or  gr.  5  of  the  pil.  saponis  cum  opio, 
may  be  given  at  night.  If  these  remedies  fail,  a  mixture 
with  iodide  of  potassium  and  perchloride  of  mercury 
(F.  96)  may  be  ordered.  If  the  node  within  the  orbit 
soften,  and  pus  be  formed,  an  opening  should  be  made 
to  give  vent  to  it ;  and  if  a  clironic  discharge  continue, 
and  this  be  found  dependent  on  a  jDortion  of  dead  bone 
not  yet  exfoliated,  the  sinus  should  be  syringed  out  twice 
a  day  with  a  little  tepid  water,  or  with  a  very  weak  solu- 
tion of  carbolic  acid,  about  y\\  3  ad  ac[ua3  5  I.  As  soon 
as  the  probe  detects  that  the  bone  is  loosened,  the  sinus 
shordd  be  enlarged  and  the  exfoliated  piece  be  removed 
with  a  jDair  of  forceps. 

Acute  Periostitis  of  the  Orhit  is  an  acute  inflammation 
of  a  portion  of  the  orbital  periosteum  which  may  have 
been  detached  from  the  bone  or  otherwise  injured  by  some 
penetrating  wound  of  the  orbit,  or  may  have  become 
secondarily  affected  during  an  attack  of  orbital  cellulitis. 
It  is  accompanied  by  severe  pain  and  by  the  formation 
of  pus,  which  will  give  rise  to  all  the  symptoms  described 
in  the  Section  Ab.scess  of  the  Orbit.  The  piece  of  bone 
which  is  subjacent  to  the  inflamed  periosteum  usually 
perishes,  and  a  discharge  of  fetid  pus  continues  to  drain 
through  the  external  wound  by  which  the  matter  was  first 
evacuated,  until  the  dead  bone  is  detached  from  the 
living  and  removed  from  the  orbit. 

A  A 
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Treabnent  nf  Acute  Perindifis  of  the  Orhit.— When  it 
is  traumatic,  or  is  clue  to  orbital  cellulitis,  tlie  application 
of  linseed-meal  poultices  and  warm  fomentations  give  the 
most  relief  during  the  acute  suppurative  period.  As  soon 
as  there  is  reasonable  evidence  that  pus  has  formed,  an 
incision  should  be  made  into  the  orbit  to  give  exit  to  it. 
For  the  chronic  discharge  kept  up  by  the  presence  of  dis- 
eased bone,  see  TiiEATMiiNT  of  Cukonic  Periostitis  of 
OiiBiT,  page  353.  The  patient  should  be  ordered  tonics, 
stimulants,  and  a  liberal  diet.  The  disease  is  very  de- 
pressing, and  it  is  not  specific  ;  iodide  of  potassium  and 
mercurfals  are  therefore  contra-indicated. 

Necrosis  and  Caries  of  the  0  kbit  .—Necrosis  of  a 
portion  of  one  or  more  of  the  orbital  bones  generally 
arises  from  periostitis  induced  by  an  injury,  or  by  an 
acute  orbital  abscess  ;  whereas  caries  is  usually  produced 
by  some  constitutional  taint,  such  as  syphihs  or  struma. 
In  the  two  preceding  sections  it  is  shown  that  both  caries 
and  necrosis  may  follow  inflammation  of  the  periosteum 
of  the  orbit.  Caries  of  the  malar  bone  is,  however,  more 
frequent  than  caries  of  the  orbit,  and  it  is  a  form  of  the 
disease  which  the  ophthalmic  surgeon  is  frequently  called 
upon  to  treat,  as  it  is  the  cause  of  a  very  troublesome 

ectropion.  , 

Treatment.—'For  necrosis  no  permanent  cure  can  be 
effected  until  the  piece  of  dead  bone  has  been  removed. 
Time  should  be  given  to  allow  of  its  being  loosened  from 
the  living  structures,  and  then,  guided  by  a  probe  passed 
through  the  sinus  by  which  the  discharge  escapes,  an 
incision  should  be  made  down  to  the  necrosed  bone, 
which  should  be  removed  with  a  pair  of  fine  bone  iorceps. 
For  caries  the  treatment  is  difl^-erent.  True  caries  is 
strictly  ulceration  of  bone,  or,  in  other  words,  a  degenera- 
tion of  the  bone  particles,  which  are  thrown  ott,  and 
may  often  be  detected  in  the  discharge.  As  in  ulcers 
of  the  skin,  the  object  of  the  treatment  is  to  restore 
healthy  action,  and  thus  produce  cicatrization,  ilns 
maybe  aimed  at  by  constitutional  and  local  treatment. 
Where  there  is  a  syphilitic  taint  the  iodide  of  potassium 
w'-th  iron  (F.  90),  or  the  iodide  and  bromide  of  potassium 
combined  (F.  95),  or  other  anti-syphilitic  remedies  may 
be  given;  but  when  the  disease  maybe  attributed  to  a 
strLous  diathesis,  cod-liver  oil,  the  syrup  of  the  iodide 
or  hypophosphite  of  iron  will  generally  do  good,  and 
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especially  if  at  the  same  time  the  patient  can  obtain  sea- 
air  and  a  nutritious  diet,  of  which  milk  and  eggs  form  a 
part. 

The  best  local  applications  are  the  lotio  rubra  (F.  62) ; 
a  lotion  of  carbolic  acid  (F.  54)  ;  or  of  chloride  of  zinc 
gr.  1  ad  aqua3  5  1.  They  should  be  injected  up  the  sinus 
by  a  glass  syringe  twice  a  day ;  and  if  one  lotion  causes 
too  much  irritation,  another  should  be  substituted.  If, 
however,  all  these  remedies  fail,  a  cure  may  be  often  ac- 
complished by  mating  an  incision  down,  to  the  carious 
ixine,  and  gouging  away  the  soft  and  diseased  structure. 

ANEURISMS  OF  THE  ORBIT. 

There  are  three  forms  of  aneurism  which  may  be  met 
with  in  the  orbit — 

1.  The  true  and  the  false  aneurism. 

2.  The  diffuse  or  consecutive  aneurism. 

3.  Aneurism  by  anastomosis. 

1.  The  True  and  False  Aneiwism. — By  the  term  true 
is  understood  a  simple  circumscribed  dilatation  of  the 
three  coats  of  the  artery ;  whilst  the  title  false  is  im- 
properly applied  to  the  most  usual  form  of  aneurism,  in 
which  the  middle  and  internal  coats  have  given  way,  and 
the  sac  is  composed  of  the  external  or  cellular  coat. 
The  artery  within  the  orbit  which  is  affected  by  aneurism 
is  the  ophthalmic,  or  in  exceptional  cases  one  of  its 
branches. 

Symptoms  of  Aneurism  of  the  Ophthalmic  Artery. — 
Protrusion  of  the  eye,  but  if  the  vessel  has  not  burst,  the 
exophthalmos  is  not  extreme;  pulsation  of  the  globe, 
sometimes  visible,  but  nearly  always  to  be  felt  with  the 
fingers  on  the  eye  ;  and,  lastly,  the  sense  of  pulsation  and 
whirring  noise  which  is  experienced  by  the  patient,  and 
may  be  generally  detected  by  the  medical  attendant  by 
placing  a  stethoscope  over  the  eye,  or  on  the  side  of  the 
temple.  There  is  often  an  absence  of  pain,  and  the  dis- 
ease may  pass  for  a  long  time  unnoticed,  until  from. some 
hidden  or  accidental  causes  the  vessel  gives  way,  and 
then  the  suffering  becomes  extreme,  and  the  symptoms 
exaggerated. 

A  case  is  recorded  by  the  late  Mr.  Guthrie  of  aneurism 
of  the  ophthalmic  artery  of  both  sides.  The  disease  was 
diagnosed  during  life  and  verified  after  death,  when  "  an 
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aneurism  of  the  oplitlialmic  ai'tery  was  discovered  on  each 
side,  of  about  the  size  of  a  large  nut."  ....  "  The 
disease  existing  on  botli  sides,  prevented  an  operation  on 
the  carotid  being  attempted,  to  which,  indeed,  the  patient 
would  not  have  submitted."* 

Mr.  Nunneley  has  also  reported  the  po.st-mortem  ex- 
amination of  a  patient  wh  ose  right  common  carotid  he 
tied  for  the  relief  of  orbital  aneurism.  The  operation  was 
Ijerformed  in  August,  18."i9>  and  the  woman  died  of  serous 
aiioplexy  on  February  27,  1864.  "  On  the  right  side  of 
the  sella  tiircica  was  found  a  circumscribed  aneurism  of 
the  ophthalmic  artery,  just  at  its  origin,  as  large  as  a 
hazel-nut,  which  was  filled  with  a  dense  soHd  red  clot."t 

Cases  have  been  recorded  of  aneurism  of  the  central 
artery  of  the  retina.  In  a  patient  under  Dr.  G.  Sous,  of 
Bordeaux,  the  disease  was  diagnosed  during  life  by  the 
ophthalmoscope,  the  distended  vessel  appearing  as  an  ovoid 
tumour  on  the  left  optic  disc.  X 

2.  The  diff'nse  or  ronsecufive  fl)i,e?(.ris/)?.  occurs  when  an 
artery  has  iDeen  ruptured  either  from  injury  or  disease, 
and  a  sac  is  formed  for  the  estravasated  blood  by  a  con- 
densation of  the  surrounding  tissues,  with  which  sac  the 
artery  communicates.  This  is  the  most  frequent  form  of 
orbital  aneurism.  It  may  arise  from  an  injury,  such  as 
a  blow  on  the  side  of  the  head  ;  or  it  may  come  on  from 
the  accidental  bursting  of  a  true  or  false  aneurism  of  the 
ophthalmic  artery,  or  from  the  sudden  giving  way  of  one 
of  the  vessels  in  an  aneurism  by  anastomosis. 

The  syvtftoms  which  indicate  the  lesion  of  an  artery 
within  the  orbit  are,  sudden  severe  pain,  followed  by  red- 
ness and  swelling  of  the  lids,  oedema  of  the  conjunctiva, 
and  protrusion  of  the  globe,  with  Hmitation  of  its  n>ove- 
meuts.  There  is  usually,  in  addition,  noise  in  the  head, 
compared  by  one  patient  to  the  whirring  sound  of  a  steam- 
engine  or  thrashing-machine,  a.nd  by  another  to  the  blowing 
of  a  pair  of  bellows.  This  thrill  is  audible  to  a  bystander 
through  a  stethoscope  placed  over  the  eye,  or  on  the  side 
of  the'^temple.  A  slight  pressure  of  the  iSngers  on  the  eye 
will  detect  pulsations  synchronous  with  those  at  the  wrist. 
In  some  cases  a  distinct  pulsating  tumour  may  be  felt  m 


*  Lectures  on  tlie  Operative  Surgery  of  the  Eve,  p.  1.58. 
t  Medico-Chirurgical  Ti-iiiisactions,  vol.  xlviii.  18l55. 
X  Annales  d'Oculistique,  1865. 
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the  nppei- region  of  the  orbit;  but  iu  others,  there  is  a 
marked  absence  of  anything  like  a  circnmscribed  swelling. 
Stooping  or  bending  the  head  downwards  aggravates 
all  the  symptoms.  Pressure  on  the  common  carotid  at 
once  arrests  jjulsations  and  causes  a  diminution  of  the 
proptosis. 

The  ■■suddenness  of  the  first  symptoms  is  well  illustrated 
in  the  following  extracts  from  three  of  the  reported  cases  : — 
Mr.  Travers,*  in  the  account  of  the  patient  whose  caro- 
tid he  tied  successfully,  says,  "  she  felt  a  sudden  snap  on 
the  left  side  of  her  forehead,  which  was  attended  with 
pain." 

Mr.  Dalrymple,  in  citing  the  history  of  the  case  in 
which  he  ligatured  the  .carotid  for  aneurism  of  the  orbit, 
uses  the  patient's  own  words  :  "The  attack  was  sudden — 
instantaneous  ....  hearing  a  noise  as  of  the  cracking 
of  a  whip,  and  feeling  at  the  same  moment  an  extra- 
ordinary kind  of  pain  in  the  globe  of  the  left  eye,  she 
awoke  iu  great  alarm  and  leapt  out  of  bed. "f 

Lastly ,"in  the  report  of  one  of  Mr.  Nunneley's  cases, 
in  which  he  tied  the  carotid,  it  is  stated  that  "  as  she 
stooped  down  to  take  off  her  shoe,  she  suddenly  felt 
something  give  way  in  the  left  eye,  as  the  crack  of  a 
gun.":|:  The  poor  woman  died  on  the  sixteenth  day  after 
the  operation,  and  on  making  a  post-mortem  examination 
there  was  found  "  a  small  circumscribed  aneurism  of  the 
carotid  artery,  just  as  the  ophth.almic  brnnch  is  given  off, 
which  at  its  origin  was  partly  surrounded  by  the  coagulum 
which  had  escaped  from  the  vessel.  This  also  pressed 
npon  the  cavernous  sinus ;  hence,  probably,  the  intense 
congestion  and  protrusion  of  all  the  structures  within  the 
orbit.§ 

In  each  of  these  three  cases  a  series  of  distressing  symp- 
toms followed  immediately  on  the  first  indication  that 
some  vessel  within  the  orbit  had  ruptured. 

Treatment  of  True,  False,  and  Diffuse  Aneurisms  witliirt 
the  Orbit. — There  are  only  two  methods  of  dealing  with 
such  cases — 

(1.)  By  digital  compression  of  the  carotid  artery. 

(2-)  By  ligature  of  the  vesseL 


*  Medico-Chirurgical  Transactions,  vol.  ii.  1811. 
t  Ibid.,  vol.  vi.  1815.  t  Ihid.,  vol.  xlii  1859. 

§  Transactions  of  the  Pathological  Society,  vol.  xi.  p.  8. 
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lu  all  cases  where  it  is  practicable  digital  compression 
sHould  be  first  tried. 

In  July,  18-5G,  a  female  patient  with  aneurism  of  the 
0]3hthalmic  artery,  under  Professor  Gioppi,  of  Padua,  was 
successfully  treated  in  this  manner.  "  A  second  case,  in 
which  a  formidable  aneurism  of  the  ophthalmic  artery,  in 
a  patient  the  subject  of  aortic  and  cardiac  disease,  was 
cured  by  digital  com]3ression,  was  published  in  1858  by 
Drs.  Vanzetti  and  Scaramuzza."*  it  is  not  necessarj'  that 
the  compression  should  be  continuous — it  may  be  inter- 
mittent, being  applied  only  five  or  ten  minutes  at  a  time, 
according  as  the  patient  can  bear  it.  If  this  treatment 
fails  to  effect  a  cure,  the  carotid  should  be  tied.  It  is  an 
operation  which  has  been  frequently  performed  and  with 
good  success. 

3.  Aneurism  by  Anastomosis  is  usually  congenital,  al- 
though it  may  not  be  detected  until  by  its  increased 
growth  it  has  made  itself  manifest  by  extending  beyond 
the  oi'bit.  It  consists  of  a  morbidly  developed  network 
of  capillaries  in  the  subcutaneous  cellular  tissue,  forming 
a  prominence  beneath  the  skin,  which  increases  in  size, 
and  is  rendered  turgid  by  laughing  or  crying.  To  the 
touch  it  has  a  tough,  doughy  feeling,  quite  distinct  from 
Huctuation. 

Treatment. — When  the  vascular  growth  is  of  limited 
extent,  and  is  only  a  short  distance  within  the  orbit,  it 
may  be  surrounded  subcutaneously  with  a  ligature  and 
tied.  The  same  proceeding  may  be  adopted  to  a  portion  of 
a  growth  of  a  larger  size  which  extends  beyond  the  orbit. 
There  are,  however,  cases  to  wliich  this  plan  of  treatment 
is  inapplicable,  as  when  the  growtli  pulsates,  is  of  great 
dimensions,  bulges  the  eye,  and  is  rapidly  increasing. 
"For  such  tumours  the  effect  of  temporary  pressure  with 
the  finger  on  the  carotid  should  be  tried,  and  if  this 
succeeds  in  arresting  the  pulsations  and  in  reducing  the 
fulness  of  the  growth,  the  artery  should  be  ligatured. 
Mr.  Haynes  Walton  succeeded  in  this  manner  in  curing 
a  large  aneurism  by  anastomosis  in  a  child  four  months 
and  three  weeks  olii.  After  the  operation,  the  protrusion 
of  the  eyeball  was  sensibly  diminished,  and  the  child  re- 
covered without  a  bad  symptora-f 


*  Holmes's  System  of  Surgery,  vol.  iii.  pp.  423,  424. 
t  Haynes  Walton,  On  the  Surgical  Diseases  of  the  Eye,  2ud 
edition,  p,  230. 
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Dr.  Althaus  speaks  highly  of  the  success  he  has 
obtained  tVom  the  electrolytic  treatment  of  vascular 
o-rowths.*  Although  in  his  book  on  this  subject  he  has 
not  related  any  cases  of  large  aneurism  by  anastomosis 
in  which  he  has  used  electrolysis,  yet  it  is  a  remedy  which 
fairly  commends  itself  for  trial  before  resorting  to  liga- 
ture of  the  carotid. 

The  plan  of  injecting  vascular  tumours  of  the  orbit 
with  coagulating'  fluids,  such  as  a  solution  of  tannin 
or  of  perchloride  or  persulphate  of  iron,  is  fraught  with 
danger,  and  has  terminated  fatally  in  several  cases. 

Venous  N.EV us  OF  THE  Orbit  is  a  congenital  affection. 
It  may  not  become  manifest  until  many  months  after 
birth,  when  by  its  increase  of  size  it  causes  a  biilging 
forwards  of  the  eye.  The  diagnosis  of  this  rai-e  affection 
is  obscure  and  difficult.  There  is  protrusion  of  the  eye, 
which  varies  in  degree,  being  greater  at  one  time  than 
another,  and  increased  by  any  strong  emotion,  such 
as  crying  or  laughing.  An  examination  with  the  finger 
round  the  orbit  may  fail  to  detect  any  tumour  imme- 
diately within  the  orbital  edge,  the  vascular  growth  being 
placed  directly  behind  the  eye  and  at  the  bottom  of  the 
orbit.  If,  however,  the  ntevoid  tumour  has  advanced 
sufficiently  forward  to  be  detected  by  the  finger,  it  will  be 
felt  as  a  soft,  cushiony,  elastic  mass,  and  will  yield  no 
pulsations. 

In  some  cases  the  nasvus  of  the  orbit  extends  into  the 
cellular  tissue  of  one  or  both  eyelids,  producing  a  soft, 
doughv  swelHng  which  causes  a  partial  closure  of  the  lids 
over  the  eye. 

Prognosis. — 1.  A  venous  ntevus  of  the  orbit  may  gradu- 
ally diminish  in  size  as  the  child  advances  in  years.  2.  It 
may  remain  stationary,  or  its  increase  may  be  so  slow  as 
to  occasion  no  serious  inconvenience.  3.  It  may  steadily 
or  rapidly  increase  in  size,  so  as  to  cause  a  protrusion  of 
the  globe,  and  to  such  a  degree  as  to  induce  suppuration 
of  the  cornea,  from  the  front  of  the  eye  being  forced 
beyond  the  protection  of  the  eyelids. 

Treatment. — There  are  two  methods  of  dealing  with  a 
venous  nsevus  of  the  orbit,  when,  either  from  its  size  or 
rapid  increase,  active  treatment  is  rendered  necessary  : — ■ 


*  On  the  Electrolytic  Treatment  of  Tumours. 
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_  1.  The  superficial  portion  of  thnfrrowth  which  affects  the  Mt 
lids  may,  when  practicable,  he  li^ratiired  subcntaneonKly  ;  |i 
or  inflammatory  action  sufiicient  to  induce  coaguhitioii    f  ■ 
of  the  blood  within  the  vessels  may  be  excited  by  prick-  I 
ing  the  tumour  at  many  points  with  a  needle-pointed 
cautery,  made  hot  as  often   as  may  be  required  in  the    i  1 1 
flame  of  a  spirit-lamp.    The  deeper  part  of  the  vascular  i 
growth  within  the  orbit  may  be  treated  by  the  actual  or 
galvanic  cautery  applied  at  two  or  three  ]3oints  through  i 
the  integument  close  to  tbe  margin  of  the  orbit.    Mr.    •  i  '■ 
Spencer  Watson   has  related  in  the  6th  vol.  of  the    i  ; 
"  Transactions  of  the  Clinical  Society,"  a  case  of  extensive 
venous  na3vus  of  the  orbit,  which  he  oljliterated  partly  by  jt 
ligature,  and  partly  by  the  use  of  the  actual  cautery  to  3 
the  tnmour  within  the  orbit. 

2.  The  nrevoid  tumour  within  the  orbit  may  be  excised,  i 
This  oj^eratiou,  however,  should  not  be  attempted  unless  i 
the  growth  is  j^roduciug  great  proptosis  of  the  globe,  i 
sufficient  to  render  active  interference  absolutely  neces-  s 
sary,  and  to  justify  the  sacrifice  of  the  eye,  as  before  p 
the  venous  tumour  can  be  reached,  the  globe  must  be  \ 
enucleated.  After  the  removal  of  the  eye  the  ufevoid  i 
tissue  should  be  drawn  forwards  with  a  pair  of  toothed  i 
forceps,  and  then  rapidly  cut  away  with  a  pair  of  blunt-  1 
pointed  scissors  curved  on  the  flat.  AVhen  the  greater  ; 
part  of  the  vascular  tissue  has  been  excised,  the  bleeding  j 
will  have  probably  diminished,  and  all  further  hajmor- 
rhage  may  be  arrested  by  plugging  the  orbit  with  .small  : 
pieces  of  S23onge  soaked  iu  the  licjuor  ferri  persul]>hatis,  ■ 
and  afterwards  applying  a  firm  pad  of  lint  with  a  bandage  ( 
over  the  closed  lids. 

The  injecting  the  vascular  growth  vdth  astringent  solu-  ■ 
tions  is  accomjDanied  with  great  danger  to  life,  as  already  ! 
stated  inthe  preceding  section,  and  should  notbe  attempted. 

The  following  case  of  venous  Uievns  of  the  orbit  came  : 
under  my  care  at  the  Royal  London  Ojihthalmic  Hospital,  j: 
and  was  treated  by  excising  the  najvoid  growth  : — 

On  November  8th,  1870,  a  liltle  ciiiltl,  aged  three  years  an  l  two  i 

months,  was  brought  to  the  hospital  with  a  great  prolnisiou  of  the  ' 

left  eye,  and  eviilently  snffcring  considerable  pain.    The  eye  was  ; 
bnlged  fully  half  an  inch  beyond  the  boundary  of  the  orbit,  but 
the  child  wa,s  still  able  to  close  the  lids  over  it.    The  globe  was 

]>rqjected  directly  forwards,  and  no  tumour  could  be  lelt  with  the  ; 

finger  around  any  portion  of  the  circumference  of  tbe  orbit.    The  : 

cornea  was  perfectly  clear,  and  the  eye  otherwise  healthy.    The  ! 
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niotlicr  stated  tliat  the  eye  had  begun  to  )irnti-U(lo  aljniit;  six 
miintlis  previously,  but  that  the  bulging  had  remained  almost 
stationai-y  until  ten  or  twelve  days  bel'oro  her  application  to  the 
hospital,  when,  wiihout  any  apparent  cause,  the  protrusion  of  the 
eye  bceanio  rapidly  greater,  and  had  since  increased  daily. 

As  it  was  ditKcult  to  decide  on  tiie  nature  oF  the  tumour,  the 
child  was  kept  under  observation,  and  ordered  to  attend  regularly 
■ds  an  out-patient. 

On  November  ISth,  the  child  was  admitted  with  the  mother  into 
the  hospital,  as  the  severity  of  the  symptoms  had  greatly  increased. 
The  eye  was  much  more  bulged  from  the  orbit ;  it  had  lost  the 
protection  of  the  lids,  which  could  no  longi-r  be  closed  over  it, 
and  from  the  consequent  exposure,  the  cornea  was  beginning  to 
suppurate  ;  the  lower  half  of  it  was  semi-opaque,  and  the  con- 
junctiva of  the  globe  wms  chemosed.  Tlie  child  was  evidently  in 
great  paiu,  constantly  moaning,  and  uuable  to  sleep  except  in 
short  snatches.  To  relieve  the  sufferings  of  tlie  child,  and  also  to 
obtain  a  correct  kiiowdedge  of  the  growth  behind  the  globe,  I 
decided  to  remove  the  eye.  On  dividing  the  optic  nerve  with 
the  scissors,  a  copious  stream  of  blood  followed,  and  the  tumour 
within  the  orbit  at  once  collapsed  to  nearly  one-half  its  former 
size. 

On  examination,  a  vascular  growth,  composed  of  large  veins, 
with  a  cellular  matrix,  was  found  to  occupy  the  orbit.  Drawing 
the  naBvoid  tissue  out  of  the  orbit  with  a  pair  of  forceps,  so  as  to 
keep  it  on  the  stretch,  I  excised  the  greater  portion  of  it,  leaving 
only  a  small  part  of  the  tumour  at  the  apex  of  the  orbit.  The 
cavity  was  then  plugged  with  a  small  piece  of  sponge  soaked  in 
the  liquor  ferri  pereldoridi,  and  a  compress  to  ari'est  i'urther 
liEemorrhage  was  applied  over  the  closed  lids  with  a  flannel 
bandage. 

The  child  recovered  without  a  bad  symptom,  and  has  since  con- 
tinued well. 

EXOPHTHALJIIC  GOITKIi. — GKAVES's  DISEASE. 

The  three  symptoms  which  characterise  this  extraordi- 
nary affection  are :  exoplithalmos  of  both  eyes,  enlarge- 
ment of  the  thyroid  gland,  and  paljntation  of  the  heart. 
To  these  may  be  added  anaemia,  derangement  of  the  func- 
tions of  one  or  more  of  the  visceral  oraans,  and  a  peculiar 
capriciousness  of  temper;  but  these  signs  are  not  diag- 
nostic, as  they  are  common  to  other  diseases.  Exoph- 
thalmic goitre  is  more  frequent  among  women :  thus, 
"  of  fifty  cases  of  this  complaint  collected  by  Witliuisen, 
only  eight  occurred  in  males."  *    I  shall  first  briefly  de- 


*  Trousseau's  Clinical  Medicine,  Syd.  Soc.  cd.  vol.  i.  p.  552. 
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scribe  the  group  of  symptoms  which  mark  the  disease, 
aud  then  refer  to  each  in  detail. 

Symptoms. — The  first  symptom  is  usually  palpitation  of 
the  heart,  which  steadily  increases,  and  is  aggravated  by 
mental  emotion  or  exercise.  The  eyes  seem  to  grow  large, 
and  the  friends  notice  that  they  begin  to  protrude,  aud 
the  thyroid  gland  expands.  The  patient  suffers  from 
paroxysms  of  dyspncea,  with  violent  palpitations,  and  a 
sense  of  fulness  of  the  eyes  and  throbbing  of  the  carotids. 
Associated  with  these  symptoms  there  is  usually  anffimia, 
irregular  action  of  the  bowels,  an  uncertain  appetite,  and, 
if  the  patient  be  a  female,  amenorrhcea.  Trousseau 
lays  emphasis  on  the  change  of  temper,  which  from 
being  even  becomes  capricious  and  irritable,  and  is  often 
the  first  indication  of  there  being  some  constitutional 
malady. 

The  ExopUludmos,  or  protrusion  of  the  eyes,  is  the 
symptom  for  which  the  ophthalmic  surgeon  is  most  fre- 
quently consulted,  and  it  is  the  one  which  oftens  causes 
the  greatest  amount  of  anxiety  to  the  patient.  As  the 
disease  advances  the  bulging  increases,  sometimes  to  such 
an  extent  as  to  prevent  the  lids  from  closing  over  the 
globes.  When  this  happens,  the  eyes  suffer  from  expo- 
sure and  become  liable  to  frequent  attacks  of  inflammation. 
In  a  poor  girl,  set.  eighteen,  who  was  under  my  care  at  the 
hospital,  the  eyes  continued  to  protrude  more  and  more, 
until  at  last,  having  lost  much  of  the  protection  of  the  lids, 
both  eyes  became  acutely  inflaraed,  and  both  cornea}  sup- 
purated. I  frequently  see  this  patient,  and  so  promment 
are  the  shrunken  globes,  that  although  both  are  contracted 
to  at  least  one-third  of  their  original  size,  the  hds  when 
shut  cannot  cover  them.  Notwithstanding  the  prominence 
of  the  eyes,  the  sight  is  generally  but  little  affected. 
In  the  case  to  which  I  have  just  referred,  the  girl 
could  see  to  read  and  write  well  before  her  eyes  became 
inflamed.  i     ^  • 

mipertroplni  of  the  Thyroid.— The  whole  gland  is 
usually  enlarged,  but,  according  to  Graves,  Stokes,  and 
Trousseau,  the  right  lobe  is  the  more  affected  of  the  two. 
In  three  out  of  the  four  cases  of  exophthalmic  goitre  re- 
lated by  Morell  Mackenzie,*  the  right  lobe  was  the  larger, 
and  in  the  fourth  both  lobes  were  equal.    The  increase 


*  Transactions  of  the  Clinical  Society,  vol.  i.  p.  9. 
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in  the  size  of  the  thyroid  is  at  first  ahiiost  impcrcoptible, 
but  after  it  has  attained  certain  dimensions  it  is  produc- 
tive of  distressing  symptoms  from  interfering  with  res]3ira- 
tiou  when  the  patient  is  in  the  recumbent  position.  With 
the  hypertrophy  of  theghind  tissue  there  is  dikxtation  of 
the  vessels  of  the  ghiud,  and  this  can  be  easily  recognised 
in  severe  cases  by  placing  the  handover  the  thyroid,  when 
it  will  be  felt  to  expand  synchronously  with  the  pulsations 
of  the  carotids. 

Pulpifatioii  of  tho  Heart.— This  ^  is  a  very  constant 
symptom,  and  usually  the  one  which  first  attracts  the 
patient's  attention.  Trousseau  says:  "The  valvular 
sounds  are  exaggerated,  and  are  generally  accompanied  by 
a  soft  systolic  bellows-murmur,  audible  in  the  large  arteries 
also.  The  carotids  pulsate  more  forcibly  than  natural, 
and  they  as  well  as  the  jugular  veins  have  a  share  in  the 
production  of  the  sounds  heard  over  the  enlarged  thyroid."* 
The  palpitations  appear  in  the  early  stages  of  the  disease 
to  be  due  to  functional  derangement,  but  in  the  latter 
there  is  frequently  dilatation  of  the  cavities  of  the  heart. 

Derangement  of  tho  Visceral  Organs. — The  appetite  is 
variable — at  one  time  good,  at  another  almost  wanting. 
The  bowels  are  irregular  in  their  action,  one  patient  suf- 
fering from  repeated  attacks  of  diarrhoea,  whilst  another 
is  troubled  with  flatus  and  constipation.  In  females  there 
is  almost  always  amenorrhoea.  Trousseau  remarks  :  "  In 
the  beginning,  menstruation  is  only  disturbed,  but  it  is 
after  a  time  comj^letely  suppressed,  and  hopes  of  a 
favourable  issue  are  not  to  be  entertained  until  this  func- 
tion is  perfectly  re-established. "f 

Anienda  generally  attends  this  disease,  but  it  is  by  no 
means  an  essential  condition,  as  exophthalmic  goitre  may 
exist  in  robust  and  florid-looking  patients. 

Treatment. — Dr.  Trousseau  says :  "  I  can  from  expe- 
rience recommend  you  to  have  recourse  in  this  singular 
affection  to  bleeding,  digitalis,  and  hydropathy. "J  The 
first  and  last  of  these  remedies  I  have  not  tried,  but  digi- 
talis I  have  frequently  ordered,  and  always  with  benefit. 
The  iodide  of  potassium  generally  fails  to  do  good  in 
these  cases  ;  it  depresses  too  much,  and  frequently  in- 
duces iodism.    From  the  usually  antemic  state  of  the 


*  Trousseau's  f'linical  Medicine,  Svd-  R'ic.  ed.  vol.  i,  p.  54(5. 
t  Ibid,,  p.  550.  i  Ibid.,  p.  588. 
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patient,  iron  would  naturally  bo  suggested,  but  with  the 
rapid  pulse  which  mostly  accom]>a,iiies  this  disease,  the 
drug  is  badly  borne,  and  aggravates  the  symptoms. 
During  the  paroxysms  of  dyspn(j3a  ice  should  be  applied 
over  the  thyroid  and  over  the  prtBCordial  region  in  an  india- 
rubber  ice-bag,  and  the  tincture  of  digitalis  11]^  10  to  ^)l  15 
prescribed  every  two  or  three  hours,  keeping  a  careful 
watch  over  the  patient  during  its  administration.  In  the 
intervals  between  the  paroxysms  small  doses  of  the  tinc- 
ture of  digitalis,  combined  either  with  the  mineral  acids 
or  with  an'' alkali,  according  to  the  sjiecial  indications  of 
the  case,  will  be  found  of  service.  If  there  is  habitual 
constipation,  the  bitter  waters  of  Pullna,  Friedrichshall, 
or  Kisseugen  may  be  also  prescribed.  In  female  patients, 
when  there  is  scanty  menstruation  or  amenorrhea,  means 
should  be  takeu  to  restore  the  uterine  functions.  In 
cases  which  have  resisted  medicinal  remedies,  I  would 
certainly  try  a  course  of  hydropathy,  with  the  hope  that 
by  acting  freely  on  the  skin  the  patient  may  gain  that 
relief  which  other  treatment  has  failed  to  afford. 

TUMOURS  OF  TlIK    01! BIT. 

Tujiouiis  OF  THE  Orbit  may  be  divided  into  three 
classes :  — 

1.  Those  which  originate  within  the  orbit. 

2.  Those  which  commence  within  the  eye,  and  after- 
wards extend  to  the  orbit ;  or  reappear  in  the  orbit 
after  the  eye  has  been  excised. 

3.  Those  which  have  their  origin  at  some  site  beyond 
the  eye  or  the  orbit,  but  have  extended  into  the  orbital 
cavity. 

It  would  be  out  of  place  to  discuss  in  this  manual  the 
nature  a,nd  progress  of  all  the  varieties  of  tumours  which 
may  aft'ect  the  orbit,  as  nearly  every  form  of  tumour 
which  may  grow  elsewhere  may  spring  up  also  in  this 
locality.  I  shall  therefore  allude  only  to  those  growths 
which'  have  some  special  bearing  on  the  treatment  to  be 
pursued  for  their  removal. 

1.  Tdmours  WHICH  Oiuginate  Within  the  Orbit  soon 
manifest  their  presence  by  the  pressure  they  exert  on  the 
eye.  As  the  growth  advances,  the  globe  is  protruded  m 
one  or  other  direction,  according  to  the  position  the 
tumour  occupies  in  the  orbit.    All  sight  may  be  destroyed 
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by  the  pressure  ou  the  optic  nerve,  or  by  the  stretcbiuy 
aud  exteusiou  of  the  uerve  from  the  protrusion  ot  the 
eye ;  or,  if  the  exophthahuos  is  great,  the  hds  may  iail 
to  cover  the  o-lobe.  and  the  eoniea  may  ulcerate  and  slough 
from  exposure.  It  is,  however,  often  astonishing  to  what 
an  extent  the  eye  may  be  projected,  and  the  optic  nerve 
consequently  stretched,  without  producing  any  great  im- 
pairment of  vision ;  and  also  how  the  lost  sight  will  be 
reo-ained  after  the  eye  has  been  restored  to  its  proper 
po'sition  within  the  orbit  by  the  removal  ot  the  morbid 
o-rowth.  The  tumours  which  originate  withm  the  orbit 
may  be  benicm.  recurrent,  or  malignant ;  and  may  be  ex- 
tirpated witii  more  favourable  prospects  oi  success  than 
those  whicli  first  show  themselves  within  the  eye. 

Of  the  benign  growths  we  have  cysts  of  the  orbit,  and 
fibrous,  bony,  and  cartilaginous  tumours. 

Ci/ds  of  the  orhit  are  of  various  kmds.  ihe  most  fre- 
quent are  the  atheromatous  aud  the  steatoinatous  ;  but 


Fig.  S.5. 


Fig.  is  dniwn  from  the  pliotograpli  of  a  patient  from 
wliom  I  removed  a  large  hydatid  cyst  of  the  0]-bit,  which 
pressed  upon  tlie  optic  nerve  and  jiroduced  a  remarkably 
"  clioked  ilisc."  Tije  case  is  related  in  the  Clinical  Trans- 
actions, vol.  ix. 
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serous,  hydatid,  and  other  forms  of  cysts  are  also  met 
with  in  this  locality.  The  mo.it  satisfactory  method  of 
dealing  witli  cysts  is  to  dissect  them  out,  bat  this  is 
often  extremely  difficult,  and  occasionally  im])ractical3le 
without  sacrilicing  the  eye.  They  sometimes  so  entwine 
themselves  amongst  the  orbital  muscles  that  it  is  hard 
to  follow  them  ;  and  their  walls  are  frequently  so  thin 
that  they  either  give  way,  or  are  punctured  during  the 
operation,  and  their  contents  having  escaped,  it  becomes 
almost  impossible  to  identify  them  from  the  structures 
in  which  they  are  buried.  Unless  the  cyst  is  completely 
excised,  it  is  liable  to  grow  again.  _  If  the  cyst  is  large, 
and  on  making  an  exploratory  mcisioii  into  it,  its  con- 
tents are  foimd  to  be  fluid,  one  or  two  strips  of  lint  may 
be  introduced  into  its  cavity,  after  it  has  emptied  itself, 
with  the  obicct  of  exciting  sufficient  inflammatory  action 
to  cause  obliteration  of  the  sac.  Occasionally  an  orbital 
cyst  will  be  found  to  contain  hydatids,  which  may  be 
either  echinococci  or  cysticerci. 

Fibrous  iimiours  usually  grow  from  the  periosteum  of 
the  orbit,  to  which  they  are  attached  by  either  a  broad 
or  pedunculated  base.  They  are  often  situated  near 
the  edge  of  the  orbit,  from  which  with  care  they  may 
be  renioved  without  injury  to  the  eye.  These  tumours, 
when  carefully  dissected  out  with  the  portion  of  the 
periosteum  from  which  they  have  sprang,  do  not  re- 
appear. ^,  ^  , 

Bony  and  Gartilarjinons  Tumours.— The  exact  nature 
of  these  growths  can  only  be  ascertained  by  an  explora- 
tory incision,  when,  if  they  are  attached  by  a  short 
pedicle,  they  may  be  removed.  Occasionally,  however, 
their  base  is  so  extensive,  and  their  structure  so  dense, 
that  it  is  impossible  to  take  them  away.  For  the  ex- 
cision of  these  tumours  the  operator  should  be  provided 
with  small  bone  forceps,  a  bone  chisel,  a  gouge,  and  an 
elevator,  as  even  when  the  pedicle  is  small,  it  may  be  im- 
possible to  detach  it  without  the  use  ot  some  bone  in- 
struments. In  one  case  I  succeeded  in  splitting  off  with  a 
small  bone  chisel  a  bony  tumour  from  the  inner  side  of 
the  orbit,  which  had  a  base  f  of  au  inch  long  and  a  j  ot 

an  inch  wide.  ,,       ,  .  , 

Of  the  malignant  and  recurrnil  growths^  which  may 
originate  within  the  orbit  we  have  the  varieties  of  sar- 
comas, the  scirrhous  and  occasionally  the  medullary 
cancers    Most  of  the  orbital  tumours,  however,  which 
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have  been  called  medullary  cancers  have  been  in  'adultfs 
soft  sarcomas,  and  in  children  gliomas  which  have  ex- 
tended from  the  eye  into  the  orbit. 

0/the  recurrent  growtli.s  the  most  frequent  is  ihe  fibroid 
recurrent  (the  spiiuUc.  or  round-celled  sarcoma).  This 
tumour  usually  irrows  from  the  greater  part  of  tlie  peri- 
osteum lining  the  orbit,  and  can  only  be  eradicated  by 
completely  extirpating  it,  and  then  destroying  the  whole 
of  the  surface  from  which  it  springs.  This  is  best  done 
by  using  the  chloride  of  zinc  after  the  tuuionr  has  been 
excised  in  the  manner  described  at  page  368  in  the  Section 
on  Tkeatmknt  of  Orbital  Tumours.  These  recurrent 
growths  differ  from  the  cancerous  tumours  in  that  they 
do  not  invade  the  lymphatics  or  affect  the  neighbouring 
organs. 

There  is  another  form  of  fibroid  tumour  which  is  re- 
current, but  in  a  different  sense  to  the  one  just  alluded 
to.  It  grows  from  only  a  limited  area  of  ^  the  lining 
membrane  of  the  orbit,  it  has  a  delicate  investing  capsirle, 
and  may  be  pedunculated.  When  fairly^  excised  with 
the  'portion  of  the  periosteum  to  which  it  is  attached, 
it  does  not  return  in  the  same  locality;  but  it  reap- 
pears in  other  portions  of  the  body,  generally  selecting 
for  itself  some  fibrous  expansion  from  which  to  sprout. 
I  have  had  one  such  case  under  my  care,  and  as  it  is 
an  example  of  a  rather  rare  form  of  disease  I  will  briefly 
quote  it. 

In  May,  1866,  1  removed  from  the  left  orbit  of  a  lady  a  fibroid 
tumour  of  six  years'  growth.  It  was  pedunculated,  enclosed  in  a 
delicate  capsule,  and'attached  to  a  small  portion  of  the  periosteum 
of  the  outer  wall  of  the  orbit,  which  I  also  exci.sed  wilh  the 
tumour.  From  this  operation  she  rapidly  recovered,  and  the  eye, 
which  had  been  considerably  displaced,  and  impaired  in  vision, 
was  restored  to  its  normal  position,  and  soon  regained  much  of  its 
lost  aigiit.  In  March,  1867,  the  patient  returned  to  nie  on  account 
of  a  tumour  which  occupied  the  whole  of  the  hard  and  a  portion 
of  the  soft  palate  of  the  left  side.  It  was  irregnhir  in  outline,  but 
jierfectly  smootli  and  very  elastic.  It  was  first  noticed  about  four 
or  five  months  jn-eviously  as  a  small  swelling  in  the  upper  pai't  of 
the  left  hard  palate.  For  the  complete  removal  of  the  disease  I 
excised  the  whole  of  the  left  side  of  the  hard  palate,  and  as  much 
of  the  soft  palate  as  was  involved  in  the  disease.  From  this  ope- 
ratiiin  also  the  patient  made  a  good  recovery.  In  October  of  the 
same  year  she  again  came  to  me:  the  disease  had  recuired  on 
the  hard  palate  of  the  right  side.    There  was  also  a  fibroid  tumour 
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in  llic  parotid  rcginii  on  the  Kanie  side  of  llic  face,  wliicli  liad 
existed  some  yccavs,  and  had  now  begun  to  increase  in  size.  1 
accordingly  removed  with  tlie  gouge  the  tumour  in  tlie  jialate, 
scooping  away  the  periosteum  ami  the  corresponding  porlinn  of 
hone  to  whicli  the  growth  was  attached,  and  excised  the  parotid 
tumour.  From  this  operation  the  patient  soon  revovered,  and  up 
to  the  present  lime,  March,  1880,  she  has  continued  willunit  a 
I'ecurrence  of  the  disease. 

2.  The  Tusiouiis  which  itrst  comme.nte  Within  the 
Eye,  and  aeteravauds  Extend  to  the  Orbit;  or  Ee- 

APPEAK  IN  THE  OlUilT  AFTEK  THE  EyE  HAS  BEEN  EXCISED, 

are  the  sarcomas  and  melanotic  sarcomas  of  the  choroid, 
and  the  retinal  gliomas.  (See  Intra-Ocular  Tumours, 
page  196.    For  ti-eatment,  see  next  Section). 

3.  TUMOUIIS  WHICH    HAVE    THEIR    OrIGIN  AT  SOME  SITE 

Beyond  the  Eye  or  the  Orbit,  but  have  Extended  into 
THE  Orbital  Cavity.— Such  growths  may  spring  from 
the  antrum,  the  frontal  sinuses,  the  lachr3'mal  canals,  or 
from  some  of  the  bones  which  help  to  form  the  base  of 
the  skull,  as  the  pterygoid  processes,  or  the  body  of  the 
sphenoid.  In  all  cases  they  should,  if  practicable,  be 
removed,  and  at  as  early  a  period  as  possible.  Examples 
of  remarkable  displacement  of  the  eye  from  such  growths 
encroaching  on  the  orbit,  will  be  found  m  Heath's  valu- 
able book  on  "  Injuries  and  Diseases  of  the  Jaws,"  pages 
238  and  2-47. 

Treatvipvt  of  Orh'dcd  Tumours.— In  all  cases  which 
admit  of  a  reasonable  hope  of  success,  the  morbid  growth 
should  be  excised,  and  the  eye  if  possible  saved.  When 
the  tumour  is  cancerous  or  recurrent  and  occupies  the 
greater  part  of  the  cavity  of  the  orbit,  the  eye  must  be 
Irst  enucleated,  even  though  it  still  retain  some  sight,  m 
order  to  afford  sufficient  space  for  the  complete  removal 
of  the  o-rowth.  The  small  fibrons,  or  bony  and  cartila- 
o-inous  tumours,  or  even  cysts,  may  often  be  taken  from 
the  orbit  without  injury  to  the  eye.  The  morbid  growth 
may  be  frequently  removed  by  an  incision  through  the 
conjunctiva,  and  especially  if  the  globe  has  been  already 
excised ;  but  when  more  room  is  required  the  external 
cauthus  must  be  freely  divided,  so  that  the  hds  may  be 
turned  either  upwards  or  downwards,  and  thus  the  outer 
boundary  of  the  orbit  be  completely  exposed  heuever 
there  is  any  doubt  as  to  the  nature  of  the  tumour,  the 
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surg-ooii  should  make  an  incision  down  to  it,  but  be  ])re- 
j)iired  to  act  at  ouco  upon  the  information  which  he  thus 
gains.  In  bony  tumours  the  base  is  sometimes  found  to 
be  so  large,  and  the  structure  so  hard,  that  it  is  more 
prudent  to  close  the  wound,  than  to  proceed  with  the 
operation.  This  caution  is  specially  applicable  to  the 
broad-based  ivory  exostoses  which  are  occasionally  met 
with  in  the  orbit.  For  all  the  malignant  and  recurrent 
growths,  the  mere  excision  of  the  disease  is  not  sufficient, 
even  though  the  whole  mass  be  apparently  taken  away, 
as  some  germs  will  certainly  be  left,  which  will  in  all  pro- 
bability cause  the  tumour  to  grow  again.  Having  excised 
as  much  of  the  tumour  as  can  with  safety  be  removed 


Fio.  86. 


Fig.  86  is  drawn  from  the  photogi-apli  of  a  patient  with  a  Inrjre 
melanotic  sarcoma  of  the  eye  -which  had  burst  through  the  globe 
and  distended  both  eyelids  and  filled  the  orbit.  I  removed  the 
eye  and  the  tumour  from  the  orbit,  and  applied  the  chloride  of 
zinc  past^  in  the  way  described  in  the  next  paragraph  in 
April,  1875. 
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with  cutting  inBtruments,  the  actual  cautery  shoulfl  be 
freely  a]jplied  to  those  parts  of  it  which  still  remain,  and 
to  all  the  bleeding  points.  When  all  hajmorrhage  has 
been  arrested,  the  chloride  of  zinc  paste  (F.  8),  spread  on 
small  pieces  of  hnt,  should  be  laid  evenly  over  the  whole 
surface  from  which  the  growth  has  sprung.  A  small 
pledget  of  cotton  wool  should  tlieii  Ije  placed  in  the  orbit, 
and  over  this  a  fold  of  dry  lint,  which  is  to  be  held  in 
situ  by  a  bandage  tied  firmly  around  the  head.  Before 
the  patient  awakes  from  the  chloroform,  from  one -sixth 
to  one-third  of  a  grain  of  the  acetate  of  morphia  (F.  29), 
according  to  the  strength  of  the  patient,  should  be  in- 
jected subcutaneously  into  the  arm,  and  repeated  in  two 
hours  if  the  pain  be  sevei'e. 


Fia.  87. 


Fi<r  87  represents  the  patient  eight  months  after  the  operation, 
.July,  1876.  When  1  last  heard  from  this  patient  she  was  quite 
well.*  

*  Clinical  Soc.  Transact.,  vol.  ix. 
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lu  cases  whei-e  I  have  excised  the  eye  with  the  orbital 
tumour,  and  have  been  able  to  preserve  the  coujunctiva 
which  covered  the  globe,  I  have  adopted  the  following- 
method  of  applying  the  chloride  of  zinc  paste,  in  order  to 
avoid  the  sloughing  of  the  eyelids  which  so  frequently 
happens  from  the  action  of  the  caustic  extending  to 
them : — 

After  the  eye  and  tumour  have  been  excised,  pressure 
is  to  be  made  iu  the  orbit  until  all  bleeding  has  ceased. 
The  mouth  of  the  conjunctival  bag,  from  which  the  globe 
has  been  enucleated,  is  now  to  be  held  open  -with  two 
]3airs  of  forceps,  whilst  the  chloride  of  zinc  paste,  spread 
on  small  strips  of  lint,  is  plastei-ed  round  the  sides  of  the 
orbit.  A  small  jDiece  of  cotton  wool  is  next  introduced  to 
keep  the  strips  of  lint  in  situ,  and  the  mouth  of  the 
conjunctival  bag  is  clo.sed  over  the  whole  hj  a  single  con- 
tinued suture.  A  layer  of  lint  is  then  placed  over  the 
conjunctiva,  and  upon  this  the  lids  are  closed  and  kept  in 
jjosition  with  a  compress  of  lint  and  a  roller.  In  this  way 
I  have  destroyed  the  greater  part  of  the  contents  of  the 
orbit  without  affecting  the  lids. 

On  the  day  following  the  operation  the  bandage  may  be 
removed,  and  if  there  is  much  tension  of  the  lids  from  the 
stuffing  within  the  oi-bit,  some  of  the  cotton  wool  may  be 
gently  drawn  out,  and  a  piece  of  clean  lint  being  laid  over 
the  parts,  another  bandage  should  be  lightly  aj  jplied.  The 
remainder  of  the  cotton  wool  should  be  taken  away  on 
the  second  day,  and  a  little  more  laid  loosely  within  the 
orbit  to  absorb  the  discharge  as  soon  as  suppuration 
commences.  This  dressing  may  be  repeated  daily,  but  the 
pieces  of  lint  on  which  the  chloride  of  zinc  has  been  ap- 
plied should  not  be  removed  until  suppuration  has 
quite  loosened  them  from  the  surface  against  which  they 
were  placed.  After  about  ten  or  twelve  days  the  sloughs 
will  separate  from  the  orbit,  and  if  any  susiDicious-looking 
granulations  spring  up  they  should  be  touched  with  the 
solid  chloride  of  zinc,  or  with  the  potassa  cum  calce.  On 
three  occasions  I  have  seen  epileptic  convulsions  follow 
within  thirty-six  hours  after  the  operation,  but  they 
have  in  each  instance  ceased  shoi'tly  after  the  removal 
of  the  cotton  wool  and  the  chloride  of  zinc  from  the 
orbit.  The  fits  did  not  recur,  and  the  patients  perfectly 
recovered. 

The  success  of  this  mode  of  treatment  has  been  well 
proved,  and  two  striking  instances  of  its  efficacy  have 
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heeu  recorded  in  tlio  "  Pathological  Transactions."  The 
lirst  was  in  a  patient  under  Mr.  De  Morgan,  who  removed 
a  large  cncephaloid  tumour  from  the  orbit.  "  It  projected 
nearly  four  inches  forward  from  the  cheet  on  the  outside, 
and  about  two  inches  and  three-quarters  from  the  nasal 
side."'*  The  man  died  one  year  and  nine  months  after 
the  operation  from  paraplegia,  but  there  was  no  return 
of  the  disease  in  the  orbit.  The  accnunt  of  the  post- 
mortem examination  will  be  found  in  the  "  Pathological 
Transactions,"  vol.  xviii.  p.  220. 

The  second  case  (Fig.  88)  was  a  patient  under  my  care 
in  the  Middlesex  Hospital,  from  whom  I  removed  a  scir- 
rhous tumour  of  the  orbit.-f  and  at  the_  same  time  a 
secondary  scirrhous  tubercle  in  the  skin  in  front  of  the 
ear  and  lying  over  the  parotid  gland.    The  whole  of  the 

Fig.  88. 


*  Pathological  Transactions,  vol.  xvii.  pp.  205-271. 
t  Ibid.,  vol.  xviii.  pp.  233-235. 
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bones  of  the  orbit  wore  detaclied  in  one  piece  ( 89),  and 
:irc  to  be  seen  in  the  Museum  of  the  Middlesex  Hospital. 
The  operation  was  performed  in  February,  186G,  and  up 
to  the  present  tin^e,  February,  1880,  the  patient  has  con- 
tinued quite  well  and  free  from  any  recurrence  of  th.' 
disease. 


Fig.  89. 


Fig.  80  represents  the  bones  of  the  orbit  a.s  they  came 
away  in  one  piece  after  the  application  of  the  chloride  of 
zinc  paste. 

Acute  Inflammatory  Exudation  into  thu  Oubit. — A 
case  of  this  nature  was  under  the  joint  care  of  Dr.  Good- 
fellow  and  myself  at  the  Middlesex  Hospital.  It  pre- 
sented all  the  symptoms  of  a  rapidly  increasing  cancerous 
tumour;  bat  after  I  had  enucleated  the  eye,  and  excised 
the  solid  growth  which  filled  the  orbit,  it  proved  on  a 
microscopical  examination  to  be  perfectly  structureless, 
and  was  probably  the  product  of  acute  inflammation, 
most  likely  specific.  The  man  continued  in  the  hospital 
until  his  death  five  months  afterwards,  wten  a  post- 
mortem examination  confirmed  the  diagnosis  that  syphilis 
was  the  cause  of  the  inflammatory  exudation.  A  short 
account  of  the  case  is  given  in  the  Lancet,  April  18, 
1868. 
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Cases  of  acute  inflammatory  exudation  into  tlie  orbit 
are  no  doubt  rare,  but  I  suspect  that  tliey  are  more  fre- 
quent than  the  hospital  records  would  lead  us  to  antici- 
pate. It  is  only  on  this  supposition  that  I  can  account 
for  the  occasional  instances  which  one  meets  with  in 
practice  of  the  gradual  subsidence  without  operative 
treatment  of  firm  orbital  tumours  wliich  had  consider- 
ably displaced  the  eye  and  had  been  readily  felt  with  the 
finger  in  the  orbit. 

In  the  treatment  of  these  cases  iodide  of  potassium 
given  in  doses  increasing  gradually  from  three  to  ten 
grains  twice  or  three  times  a  day  afibrds  the  best  prospect 
of  success. 


DISTENSION   OF    THE    FRONTAL  SIXUS. 

The  frontal  sinus  may  be  distended  with  pent-up  secre- 
tion, or  pus,  and  the  tumour  thus  formed  may  so  closely 
resemble  a  growth  from  within  the  orbit  as  to  render  it 
difficult  to  arrive  at  a  correct  diagnosis  without  making 
an  exploratory  incision.  In  orde;r  to  rightly  estimate  the 
displacement  of  the  globe  which  an  expanded  frontal 
sinus  may  produce,  it  will  be  necessary  to  refer  briefly  to 
the  anatomy  of  the  dry  skitll. 

The  frontal  sinuses  are  two  bony  cavities  placed  between 
the  iuner  and  outer  tables  of  the  vertical  portion  of  the 
frontal  bone,  completely  separated  from  each  other  by  a 
bony  septum.  Each  of  these  spaces  is  subdivided  into 
cells  by  delicate  lamellaa  of  bone.  These  cells  extend 
upwards  about  one  inch,  gradually  becoming  narrower  as 
they  ascend,  until  the  opposed  plates  of  the  frontal  bone 
come  almost  into  contact,  a  thin  layer  of  di])loe  only  in- 
tervening. Forwards  and  outwards  the  frontal  cells  are 
prolonged  between  the  layers  of  bone  which  form  the  roof 
of  the  orbit  as  far  as  the  mesial  line  of  that  cavity,  at 
which  part  they  cease,  from  the  opposed  laminp  of  bone 
falling  togetlier.  The  half  cells  which  are  seen  in  the  dry 
frontal  bone  at  the  nasal  notch  are  completed  by  corre- 
sponding half-cells  on  each  side  of  the  cribriform  plate  of 
the  ethmoid  bone.  The  frontal  cells  communicate^  with 
the  middle  meatus  of  the  nose  by  means  of  the  infundi- 
bulum.  which  is  along  and  tortuous  bony  canal  connect- 
ing the  anterior  ethmoidal  cells  with  the  frontal  sinus 
above,  and  with  the  meatus  of  the  nose  below. 
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The  situation  of  the  frontal  sinuses  is  indicated  on  the 
exterior  of  the  frontal  bone  by  two  iiromineuces  over  the 
root  of  the  nose,  more  or  less  strongly  marked  in  all 
people,  and  called  the  nasal  eminences. 

Such  beiuo-the  disposition  of  the  frontal  cells,  it  is  easy 
to  conceive  iii  what  direction  a  new  growth,  or  an  ^  accu- 
mulation of  tluid,  would  cause  them  to  distend.  Of  then- 
boundary  walls  the  weakest  is  that  towards  the  orbit, 
where  the  bony  plate  which  separates  that  cavity  irom 
the  frontal  sinus  is  exceedingly  thin,  and  often  in  the  dry 
skull  semi-transparent;  so  delicate,  indeed,  m  structure  is 
the  upper  and  inner  part  of  the  orbit,  that  the  finger,  m 
many  of  the  dry  preparations,  may  be  easily  pushed 
through  it.  c        i  • 

Causes.— In  most  cases  distension  of  the  frontal  smus 
is  due  to  an  iii.iury  at  some  remote  period,  frequently  at 
a  date  so  far  from  the  symptoms  which  first  attracted  the 
patient's  notice,  that  it  seems  at  first  ditticult  to  fairly 
conclude  that  the  disease  is  the  result  of  the  accident.  The 
extent,  however,  to  which  the  sinus  is  often  found  dilated, 
"  and  the  time  which  must  necessarily  be  consumed  to  effect 
this  distension  of  a  bony  cavity,  together  with  the  oft-told 
tale  of  a  blow  or  a  fall  years  ago,  can  only  lead  to  the  con- 
clusion that  an  injury  is  the  most  frequent  exciting  cause 
of  these  accumulations.  The  explanation  is  probably  to 
be  found  in  the  Supposition  that  at  the  time  of  the  acci- 
dent a  fracture  of  some  of  the  anterior  ethmoidal  or. 
frontal  cells  produced  a  closure  of  the  infundibulum,  the 
canal  by  which  the  mucus  from  the  frontal  sinus  escapes 
into  the  nose.  This  channel  being  closed,  there  is  at 
once  a  retention  of  all  mucous  secretion,  which  from  that 
time  slowly  accumulates  and  gradually  expands  the 
sinus. 

Fig.  90  is  the  drawing  of  a  pationt,  ret.  fifty-eight,  who  was 
under  my  care  vnth  an  enorraoii.s  distension  of  Iho  left  frontal 
sinus.  The  disease  in  his  case  was  clearly  traceable  to  a  kick  he 
received  on  the  left  eyebrow  Irom  a  horse  when  four  years  old, 
fifty-four  years  ago.  There  was  still  remaining  as  the  result  of 
the'  injin-y  a  depression  of  the  bone  over  the  loft  eyebrow,  and  a 
sraron  the  iiuier  side  of  the  nose.  The  left  eye  was  consider- 
ably displaced  by  the  tumour  ;  it  was  half  an  inch  further  frnin 
the  nose,  and  nearlv  an  inch  lower  down  in  the  face  than  its 
fellow  on  the  opposite  side.  The  eye  was  projected  outwards, 
and  tlie  patient  was  unable  by  any  efibrt  to  draw  it  inwards. 
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The  iinuT  lialC  of  llie  (leltl  of  vision  wan  lost,  ljut  in  {]><_■  outer 
lialf  he  could  count  lingera,  although  he  was  unahle  to  read  any 
sizetl  type.  On  tliu  lel't  side  of  the  bridge  of  the  nose  there  was 
fi  smootli,  round,  elastic  swelling  about  the  size  of  half  a  large 
walnut  protruding  from  the  inner  side  of  the  orbit.  It  vanc'l  in 
size,  being  much  smaller  when  he  arose  in  the  morning,  and 


Fig.  90. 


arger  when  he  went  lo  bed  at  night.  There  was  no  pain  in  the 
tumour,  nor  in  the  scar  of  the  old  injury. 

On  the  patient's  admission  into  the  hospital  I  performed  the 
operation  I  have  described  at  page  379,  and  passed  an  india- 
rubber  drainage-tube  through  the  distended  sinus  into  the  left 
cavily  of  the  nose  and  out  of  the  corresponding  nostril,  as  is 
represented  in  the  woodcut,  Fig.  92.  The  contents  of  the  cyst 
consisted  solely  of  a  thick,  dark,  glairy  fluicl,  evidently  the  pent- 
Tip  accumulation  of  many  years'  secretion  of  the  lining  membrane 
of  the  fontal  sinns.  A  very  slight  amount  of  irritation  followed 
this  operation,  and  the  patient  in  a  few  days  expressed  himself 
greatly  relieved  of  the  sense  of  weight  which  had  lately  oppressed 
his  brow.  A  free  discharge  drained  through  the  tube,  which  was 
shifted  twice  a  day,  and  previous  to  each  shii'ting  the  cavity  of 
the  cyst  was  thoroughly  cleansed  with  a  solution  of  carbolic  acid, 
itliv  ad'aquEe  oj)  ^vhich  was  squirted  into  the  sinus  through  the 
drainage-tube. 
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GnuIuiiUy  tlie  cliscUari^o  diniinishcd  in  quantity ;  ami  as  tlu; 
cvst  walls  ccntracted,  thu  uyo  vegaiiieJ  to  a  great  extent  ilH 
proper  position  within  the  orbit.  Tlie  tube  w^as  worn  [or  nearly 
eigiit  months,  when,  as  all  discharge  had  cea.sed,  it  was  withdrawn. 
After  tiie  removal  of  the  drainage-tube  there  was  left  a  listulous 
opening  at  the  inner  angle  of  the  orbit. 

A  case  also  is  recorded  by  Mr.  Hulke,  of  a  girl,  ajt. 
seventeen,  with  great  expansion  of  the  right  frontal  sinus, 
which  was  evidently  cau.sed  by  an  accident  when  she  was 
five  years  of  age.  "  She'  fell  from  a  window  and  received 
a  cut  over  the  right  eyebrow.  Her  forehead  was  much 
bruised  and  swollen,  and  she  had  concussion  of  the 
brain."* 

There  arc,  however,  cases  of  distended  frontal  sinus  in 
which  no  history  of  an  injury  can  be  traced.  The  only 
conclusion  which  can  then  be  drawn  is,  that  from  some 
accidental  cause  which  we  cannot  detect,  the  communica- 
tion between  the  frontal  cells  and  the  nose  through  the 
infundibulum  has  been  closed,  possibly  from  some  intlani- 
niation  of  the  lining  mucous  membrane.  This  hypothesis 
seems  the  probable  explanation  of  the  following  case 
of  distension  of  the  frontal  sinus  in  a  young  girl  who 
had  never  received  an  injury.  Her  mother  dated  the 
disease  from  an  attack  of  erysipelas  of  the  head  and  face 
when  she  was  six  years  old  : — 

Alice  S  ,  fet.  twenty-one,  came  under  my  care  at  the  Oph- 
thalmic Hospital,  on  April  6th,  1869,  on  account  of  a  tumour  on 
the  inner  side  of  the  orbit  which  projected  the  eye  downwards 
and  outwards,  as  is  correctly  represented  in  the  woodcut  (I<  ig.  91), 
taken  from  a  photograph. 

Hlxtovy. — The  girl  states  that  about  six  years  ago  she  noticed 
a  swelling  at  the  Inner  side  of  the  left  orbit,  close  to  the  bridge 
of  the  nose ;  it  was  small  and  solt  to  the  touch,  and  varied  in 
size,  being  larger  at  one  time  than  another ;  it  gradually  in- 
creased until  it  attained  the  dimensions  shown  in  the  drawing. 
The  sight  of  the  eye  is  good.  She  can  read  No.  I.  with  ease  at 
12  inches,  and  No.  XX.  Snellen  at  20  feet.  Her  mother  thinks 
that  the  swelling  originated  in  a  severe  attack  of  erysipelas 
which  she  had  when  she  was  six  years  old.  On  two  occasions 
the  tumour  has  been  punctured,  and  each  time  a  thick  fluid  was 
evacuated 

Ai''ter  her  admission  into  the   hospital.  I  performed  on  this 


*  Royal  London  Ophthalmic  Hcspital  Reports,  vol.  iii.  p.  153. 


DISEASES  OF  THE  OEBIT. 


)):Uii'nt  the  oponilion  ilesi.TibeJ  at  piif^e  S79,  and  siiocfeili'J  in 
iiitvodncinp;  a  ilrainage-tnbe  tliroui;li  the  (listeniled  sinus,  as  is 
vcprescntcd  in  l''ig.  92.  After  cutting  into  the  tumour,  my  finger 
jiassed  rcailily  into  a  lai'ge  cavity,  the  dilated  frontal  sinus,  in 
which  I  detected  a  small  portion  of  necrosed  bone,  which  was, 
however,  too  firmly  adherent  to  the  living  slnicturc  to  be  de- 
tached. The  contents  of  the  cyst  consisted  partly  of  the  sanie 
dark  glairy  fiuid  as  was  found  in  the  first  patient,  but  partly  also 
of  pus,  wilh  which  the  dark  fluid  was  freely  streaked. 

Fic.  01.- 


This  patient  completely  recovered,  and  in  the  last  photograph 
slie  sent  me,  the  eye  appeared  to  have  regained  its  normal 
position. 

Symptoms.— Difiiension  of  the  frontal  siuus  maj'  be 
acide  or  clironic. 

When  the  distension  is  acute  it  is  due  to  inflammation 
of  the  mucous  membrane  of  the  sinus,  which  leads  to  the 
formation  of  pus.  There  is  generally  a  dull  aching  pain 
over  the  brow  and  root  of  the  nose,  accompanied  by  con- 
siderable constitutional  disturbance.  The  inis  gradually 
accumulates  in  the  frontal  sinus,  and  ultimately  dis- 
charges itself  either  by   bursting  into  the  nose,  or  by 
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makinrj  an  exit  I'or  itsolf  tlirongh  the  upper  and  innei- 
part  of  the  orbit.  Wliiiu  the  latter  site  is  selected  there 
is  usually  some  hulixing  of  the  distended  sinus  into  the 
orbit,  and  a  slight  displacement  of  the  eye  downwards 
and  outwards.  The  u]yper  lid  becomes  red  and  swollen, 
and  the  tumour  examined  with  the  finger  is  tender,  and 
will,  it'  suHieieut  thinning  of  the  bone  has  taken  place, 
imjiart  a  sense  of  flactiiatiou.  _  ' 

In  most  cases  the  distension  of  tlie  frontal  siiius  is 
ch/nmic,  and  the  collection  of  fluid  within  its  walls  is  the 
pent-up  secretion  of  many  years.  Sealed  within  a  bony 
cavity,  no  decomposition  ensues,  and  increasing  year 
by  vear  in  quantity  it  distends  the  sinus  and  displaces^ 
the  eye.  There  is  frequently  no  pain,  not  eveu  a  sense  of 
weight  over  the  brow.  The  only  symptoms  which  are 
manifest  to  the  patient  are,  the  gradual  formation  of  a 
tumour  at  the  upper  and  inner  portion  of  the  orbit,  and 
a  slow  but  steadily  increasing  protrusion  of  the  eye 
d  iwuwards,  outwards,  and  forwards.  In  one  patient  under 
niv  care  (Fig.  90),  the  displacement  was  so  extreme  that  the 
up])er  margin  of  the  cornea  of  the  left  eye  was  below  the 
level  of  the  ri'f/hf  lower  lid.  Occasionally  the  early 
symptoms  are  chronic,  whilst  the  later  ones  are  sub- 
acute, and  productive  of  a  feeling  of  constant  heaviness 
and  aching  across  the  forehead.  The  disease  is  usually 
confined  to  the  frontal  sinus  of  one  side,  but  a  case 
occurred  under  Mr.  Hulke  of  a  man  in  whom  both  frontal 
sinuses  were  affected. 

Treatment  of  Bistensinu  of  the  Frontal  Simis. — The 
objects  to  be  attained  are,  first  to  evacuate  the  pent-up 
fiuid,  and  then  to  establish  a  free  communication  between 
the  frontal  sinus  and  the  nose,  through  which  the  secre- 
tion may  continue  to  drain  as  fast  as  it  is  secreted.  By 
these  means  the  cavity  of  the  sinus  will  gradually  collapse, 
and  the  eye  will  be  restored  in  a  great  measure  to  its 
normal  position.  The  ends  to  be  desired  will  be  accom- 
pUshed  by  the  following  operation  :— 

A  single  curved  incision  parallel  with  the  fold  above 
the  lid  is  to  be  made  over  the  most  prominent  part  of  the 
tumour,  and  having  by  a  little  dissection  exposed  its  sur- 
face, the  scalpel  should  be  plunged  into  it,  and  an  open- 
ing made  to  the  extent  of  the  incision.  The  index  finger 
of  the  right  hand  is  now  to  be  pushed  into  the  sinus 
through  the  wound  to  ascertain  the  size  of  the  cavity  and 
if  there  is  any  necrosed  or  carious  bone.    Whilst  thus 
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exploriuy  thu  sinus,  the  little  iino-er  of  the  left  hand 
should  be  passed  up  the  corresponding  nostril  and  an 
endeavour  made  to  find  out  the  spot  at  which  the  tip  of 
the  finger  in  the  siuus  will  approximate  most  closely  the 
end  of  the  one  in  the  nose.  After  a  little  search  it  will  be 
found  that  at  one  j^art  the  fi.ngers  will  almost  meet, 
there  being  only  a  thin  plate  of  bone  between  them. 
Having  gained  this  information,  the  finger  in  the  frontal 
sinus  is  to  be  withdrawn,  but  that  in  the  nostril  is  to  be 
retained  in  situ  to  act  as  a  guide  to  the  gouge  or  elevator, 
which  is  to  be  passed  into  the  sinus  and  made  to  force  a 
passage  into  the  nose  through  the  lamina  of  bone  on 
which  the  tip  of  the  little  finger  is  resting.  A  communi- 
cation between  the  frontal  sinus  and  the  nose  having  been 
thus  established,  an  india-rubber  drainage-tube  with  holes 
cut  at  short  distances  is  to  be  introduced,  one  extremity 


Fig.  92. 


The  easiest  way  of  introducing  the" drainage-tube  is  to 
pass  a  i^robe  with  an  eye  up  the  nostril  and  out  of  the 
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wound,  and  having  fastened  tlic  twhe  to  it  by  means  of  a 
piece  of  string,  to  draw  it  back  again  tliroiigh  the  nose. 

The  object'of  the  drainage-tube  is  to  keep  tlie  channel 
between  the  two  cavities  from  closing,  and  to  enable  the 
attendant  to  wash  out  the  frontal  sinus  at  least  twice  a 
day  with  some  astringent  and  disinfectant  solution.  For 
the  latter  purpose  the  lotio  alum,  cum  zinc,  sulph.,  or 
the  lotio  acid,  carbolic.  (F.  48,  54)  may  be  injected  with 
a  glass  syringe  through  one  of  the  openings  at  the  upper 
extremity  of  the  tube.  The  drainage  tube  should  be 
worn  for  five  or  six  months,  or  until  all  discharge  from 
the  nose  has  ceased.  The  results  of  these  cases  when 
thus  treated  are  usually  mo.st  satisfactory. 
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1.  The  Moorfields  Eye  Bandage. 


This  bandage  consists  of  a 
central  band,  made  of  a  fold  of 
linen  from  9i  to  TO  inches  in 
length,  and  from  2^  to  2i  inches 
in  width.  At  each  end  of  it 
are  attached  tapes,  which  are 


arranged  so  as  to  form  loops, 
which  include  the  ears  when 
the  bandage  is  applied.  These 
loops  terminate  in  two  tapes, 
which  are  tied  behind  the 
head. 


2.  liebreicli's  Eye  Bandage. 


The  bandage  consists  of  a  at  either  end  of  which  are  at- 

linen  or  a  knitted  cotton  band,  tached  tapes  to  keep  it  in  posi- 

^4,  from  94  to  10  inches  in  tion  on  the  head.    The  tapes 

length,  and  1\  inches  in  width  ;  should  be  one  inch  in  width. 
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I  )nc  tai)p,  1 1  i  to  12  inches 
ill  Inii^lii,  cxlends  across  the 
top  of  th(!  head  from  cur  to  oar 
and  torniinalos  in  a  loop,  thronirh 
wliich  the  second  tape,  C  7), 
passes,  as  in  the  wooilcut. 
'i''o  apply  tlic  bandaf^e  : — 
The  patient  having  been  told 
to  gently  close  the  lids  of  both 
eyes,  a  small  si"|nar'j  ol  linen  is 
laid  over  each,  upon  which  are 
placed  small  pads  of  cotton 
wool  or  charpie.  Thcbandafce, 
which  had  been  previously  fitted 
to  the  head,  is  now  drawn  across 
the  eyes  and  fastened  on  the 
temple,  opjw.iite  to  the  eye 
which  has  undergone  the  opera- 
tion.   (See  Fig.  93.) 

3,  The  Compress  Bandage. 

"This  bandage  should  be 
about  I'l  yards  in  length,  and  li 
inches  in  width  ;  the  outer  two- 
thirds  should  consist  of  fine  and 
very  elastic  flannel,  the  central 
third  of  knitted  cotton.  The 
eye  having  been  padded,  the 
bandage  is  to  be  adjusted  in 
the  following  manner  : — (^ne 
end  is  to  be  applied  to  the  fore- 
head just  above  the  affected 
eye,  and  is  then  to  be  ])iisscd  to 
the  opposite  side  of  the  fore- 
head, above  the  ear,  to  the  back 
of  the  head  ;  the  knitted  por- 
tion is  then  to  be  carried  on 
below  the  ear,  and  brought  up- 
wards .over  tlie  compress,  the 
bandage  being  passed  across 
the  forehead,  and  its  end  firndy 
pinned.  The  opposite  eye  may 
be  closed  with  sticking  plaster, 
or  if  it  also  requires  a  compress, 
a  separate  bandage  is  to  be  ap- 
plied to  it."* 

•  "  ObserTations  on  Coniiirossive 
Bandages,"  by  Prof.    Vou  Graefe. 


In  the  jilaco  of  the  flannel 
and  knitted  cotton  bandage 
above  described,  a  fine  linen 
one  will  answer  e<pially  well. 

4.  Mercurial  Vapour  Bath. 

The  I'ollowing  is  Mr.  Henry 
TiCe's  descri])tion  of  his  mercu- 
rial vapour  Ijath  : — "The  most 
convenient  calomel  vapour-bath, 
and  that  which  is  now  generally 


used,  is  one  which  was  made  at 
mv  request  by  Mr.  Blaise.  In 
this  apparatus  the  lanij)  wdiich 
sublimes  the  calomel  boils  the 
water  at  the  same  time.  In 
the  centre  of  the  top,  imme- 
diately over  the  wick  of  the 
lamp,"  is  a  small,  sepanite,  cir- 
cular tin  plate,  upon  which  tlie 
calomel  is  placed.  Around  this 
is  a  circular  depression,  wdiich 
may  be  one-third  filled  with 
boiiing  water.  The  apparatus 
is  then  placed  on  the  ground, 
and  the  lamp  is  lighted.  The 
patient  sits  over  it  with  an 
American  cloth  cloak,  or  a 
Mackintosh,  or  a  moleskin  cloak 
fastened  round  his  neck.  He 
thus  becomes  surrounded  by 
calomel  vapour,  which  he  is 
generally  directed  to  inhale  for 
two  or  three  separate  minutes 
during  each  bath.    In  doing 

abridged  and  translated  by  Soelberfr 
Wells,  li.  L.  0.  H.  Rep.,  vol.  iv.  p. 
206. 
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this  tliep:itient  should  not  put 
l;is  liead  under  the  cloak,  but 
simply  allow  some  of  the  vapour 
to  esrape  from  its  upper  part, 
and  breathe  it  mixed  with  a 
large  proportion  of  common  air. 
At"  the  expiration  of  a  quarter 
of  an  hour  or  twenty  minutes 
the  calomel  is  volatilized  and 
the  water  has  boiled  away.  A 
portion  of  the  calomel  is  d(/- 
posited,  together  with  the  con- 
densed vajioiir  of  the  steam,  on 
the  patient's  bod_v,  and  is  there 
to  be  left.  The  quantity  of 
spirits  of  wine  used  upon  each 
occasion  is  so  regulated  that 
the  lamp  goes  out  of  its  own 
accord  about  the  same  time  as 
the  calomel  disappears.  The 
patient  then  gradually  unfastens 
the  cloak,  and  in  about  a  minute 
he  is  sufKciently  cool  to  put  his 
night-dress  on  without  much 
interfering  with  the  very  tine 
layer  of  calomel  which  covers 
his  body.  He  must  be  par- 
ticularly told  not  to  wipe  his 
skin,  as  by  so  doing  ho  would 
necessarily  interfere  with  the 
action  of  the  medicine.  Should 
there  be  no  objection  on  the 
part  of  the  patient,  he  may  go 
to  bed  in  the  cloak  and  sleep 
in  it  cither  for  a  part  or  the 
whole  of  the  night."* 

5.  Lapis  Divinus. 

Sulphate  of  Copper  Nitrate 
of  Potash,  and  Alum,  of  each 
equal  parts,  in  powder,  fused 
in  a  glazed  earthen  crucible, 
powdered  Camphor,  to  the  ex- 
tent of  -gjy  part  of  the  wholi\ 
being  added  near  the  end  of  the 

•  Article  "Syphilis,"  >Ioline.-'s 
System  of  Surjicry.  liy  Henry  l.cc, 
2iid  edit.  vol.  i.  p.  -tUl. 


process.  When  cold,  break  in 
pieces  aiul  keep  in  a  closely 
stopper(?d  Ixittlc* 

6.  Diluted  Nitrate  of  Silver 
Points. 


Tliesc   are  made 
Nitrate  of  Potash 
proportions  with 
Silver  ;  thus  :t 
No.  I  consists  of  1 

Silver  and  2  of 

Potash. 
No.  2  consists  of  1 

Silver  and  3  of 

Potash. 
No.  3  consists  of  1 

Silver  and  3.^  of 

Potash. 
No.  4  consists  of  1 

Silver   and  4  of 

Potash. 


by  fusing 
in  various 
Nitrate  of 

Nitrate  of 
Nitrate  of 

Nitrate  of 
Nitrate  of 

Nitrate  of 
Nitraie  of 

Nitrate  of 
Nitrate  of 


7.  Pulvis  Caustica. 

R  Zinci  Chloridi  .  .  )  Partes 
Zinci  Oxidi  .    .   .  i  fequales. 
Mix  them   intimately  with 
pestle   and   mortar.  Preserve 
in  a  well-stoppered  bottle. 

8.  Pasta  Caustica. 

R  Zinci  Chloridi    .    .  gr.-tSO 
J^'ariiuB  .    .     gr.l20,^  vel  q.  s. 
Liquoris  Opii  Sed;itivi 
vel  Aquae  ....    Ik'  ' 
Misce. 

9.  Fotus  BelladoMse. 

Extract.  Belladoniin^  .     .  gr.til) 
To  be  dissolved  in  one  pint 
of  boiling  water,  and  used  as  a 
fomentation. 

*  S(mire's  Coimp.  to  Brit.  Pliar- 
niaeop.,  nth  edit.  p.  W 

t  S(iuire's  Comp.  to  l^ntl^ll  l^luir- 
macop.  5lh  edit.  p.  tO. 

C  (J 


fou.mulai;y. 


10.  Fotus  Papaveris. 

IJ.  Capsiil.  J'apiiv.  coutus.   >>■/.. \ 
Aqiue  dcslillnt.    .    .  \\.,v/,:>0 
Mix,  and  hoil  lor  a  (|uai  ler 
of  an  hour;  then  strain  throntjh 
muslin. 

11.  Gargarisma  Acidi  Hydro- 
chlorici. 

l]c  Acidi  Hj'drochlorici 

diluti  n.dr.2 

Decoct.  Quercus .    .  fl.oz.2u 
Misoo. 

12.  Gargarisma  Aluminis. 

?<•  Aluminis    ....  gr.  120 
Tinct.  Mvrrlia3  .    .    .  "fl.dr.-i 
Arpue  dcstillat,  .     ad  H.oz.20 
Misce. 

13.  Gargarisma  Potassae 

Chloratis. 

R  Pota.s.sa;  Chloi-ati.'i  .  gr.90 
Acidi  Hydroclilorici  .  min.4U 
(}lycerini  ....      fl.oz.  1 
Aquas  Destillat.  .    ad  fl.oz. 20 
Mi.x  the  acid  and  chlorate  in 
a  bottle  ;  cork  and  let  it  stand 
I'nr   throe  minutes  ;  then  add 
tlie  water  gradually  with  much 
shaking.    Lastly,  add  the  gly- 
cerine. 

14.  Gargarisma  Sodse 
Chloratae. 

Liq.  Soda3  Chlorataj  .  tl.dr.4 
Aqua;  destillat.  .    .  ad  fl.oz. S 
Misce. 

15.  GuttsB  Atropise  Sulphatis. 

R  Atropias  Sulphatis    .  gr.l  ad 
gr.2 

Aqna3  destillat.     .     .    fl.oz.  1 
!Misce. 


16.  Guttee  Atropise  Sulphati/ 
Fortiores. 

Atroi)ia;  Sulphatis     .  gr.4 

Aquic  destillat  ll.oz.l 

Misce. 

17.  Guttae  Daturiae. 

R  Daturi.x'  Snl]jhal.  ,    .  gr.2 
Aqua;  destillat.    .    .  .ll.oz.l 
ilisce. 

18.  Guttae  Eseriee. 

li.  Eseria;  Sulphatis  gi'.2  adgr.4 
Aqua;  destillat.  .  .  fl.oz.l 
Misce. — To  be  dropped  into 
the  eye  to  produce  contraction 
of  the  pupil.  It  is  the  most 
active  of  the  Calabar  Bean  pre- 
parations. 

19.  Guttae  Physostigniatis 
Fabae  (Calabar  Bean). 

R.  Extract.  Physostigniatis 

I'aha;    .    .    .  gr.l  ad  gr.4 
AquK  destillat.  .    .    .  fl.dr.l 
.Misce. 

20.  Guttae  Pilocarpiae. 

B.  Pilocarpiro  Xitratis  .    .  gr.2 
Aqure  destillat.    .    .  fl.oz.l 
ilisce. 

21.  Guttae  Argenti  Nitratis. 

R  Argenti  Nitratis  .    .  gr.l 

Aqnre  destillat.    .  .  ll.oz.l 
!Misce. 

22.  Guttae  Argenti  Nitratis 
Fortiores. 

R  .\rgentl  Xitratis    .    .  gr.2 
AqniB  dcslidat.  .    .    .  fl.oz.l 
.Misce. 
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23.  Guttae  Potasaii  lodidi. 

H  I'olassil  Iddiili  .    .     .  .HI'.;! 
AqiKC  ileslilhit.     .     .  Il.o/.l 
Mis.-,.. 

24,  Guttae  Zinci  Chloridi. 

R  Zinci  I'lilnriili    .    .     .  gi'.l 
\iiux  destillat.    .     .  .Iloz.l 
Miscc. 

25.  Guttse  Zinci  Sulphatis. 

R.  Zinci  Sulpliati-s  gr.l  ad  gr.'2 
Aqurt3  destillat.    .     .  .fl.oz.l 
Misce. 

28.  Guttae  Cnpri  Sulphatis. 

RCupri  Sulphatis    .    .  gT.2 
Aqu;B  destillat.    .     .     .  fl.oz.l 
Misee. 

27.  Guttse  Opii. 

B  Villi  Opii     ....  n.dr.2 
Aqiuu  destillat.   .    .    .  fl.dr.G 
Misce. 

28.  Guttae  Terebintliin33. 

R  01.  Tevebintliiiue  .    .  Ildr.l 

01.  Olivw  H.dr.T 

Misce. 

29.   Injectio  Morphias  Hypo- 
dermica  P.B. 

A  solution  of  Acetate  of 
Morphia  containing  one  grain 
of  the  acetate  in  twelve  minim.s 
of  the  injection. 

Dose,  1  to  6  minims. 

30.  Injectio  Morphiae  et 
Atropiae. 

li,  Atropire  Sulphatis  .    -  gr.l 
Inject.  Moi'phire  Hypn- 

dermica!  P.B.  .    .    .  fl.dr.G 
Misoe. — Dose,  1  to4nnninis. 
Three   minims  contain  .jtli 
of  a  gi'ain  of  acetate  of  mo]-- 
phia  and  yjirth  of  sulphate  of 
atropia. 


l.\i:y.  osr 

31.  Liniment.  Aconili. 

11  l.ininicnti  Aconiti      .  Il.di-.l 
l.ininienti  Sapouis  .     .  II  di'.li 
iM  isce . 

32.  Liniment.  Ammoniae. 

11  Liq.  Ammonire     .    .  II. dr. 4 

Ol.  Olivie  H.di-.-l 

.M  iscc. 

33.  Liniment.  Aconiti  cum 

Belladonna. 

H  Tinct.  Aconiti  (Fleming's) 
ll.dr.4 

Liniment.  Belladonna  fl.oz.l.!, 
l\Iisce. 

34.  Linimentum  Belladocnse 

cum  Glyceriuo. 

R  Extracti  Belladonna'  gr.24() 
Glycerini     ....    11. oz.^^ 
Misce. 

35.  Linimentum  Chloroformi. 

R  Chloroformi     .    .    .  II  dr.4 

01.  (JliviB  ll.dr.4 

Misce. 

36.  Linimentum  Calcis  cum 
Creta. 

R  Olei  I.ini, 
Liquoris  Calcis   .    .  Tui  fl.oz.4 
(_'retiB  Preparatse     .    .  oz.'i 
Misce. 

37.  Linctus. 

R  Theriiicaj  ....  oz.l 
Pnlv.  Tragacanthaa  .  gT.25 
Syi'upi  Papaveris  .  .  fl.dr.tl 
Tinct.  Scilire  ....  fl.dr.2 
Acid.  Sulphuiic.  dilut.  niin.30 

Aqua;  li.()Z.2 

Misce. 

Dose,  from  a  half  to  two  tea- 
spooid'nls. 

V.  c  2 
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38.  Lotio  Atropiae. 

R  Ati'0|)i;e  Sul|)liulis  gr.l 
Aqua;  Saii)l)n(n  .    .    .  (1.0/,. 2 
Aqme  destilliit.   .    .  .id  fl.oz.8 
Mi  sec. 

39.  Lotio  BelladonnEe. 

li  ICxtracti  lielladonna; .  gi'.40 
Aqinu  destillivt.  .    .    .  H.oz.S 
^[isoe. 

40.  Lotio  Belladonnae  cum 
Alumine. 

R,  Liquor.  Belladonnas 

(Battley's)  .  fl.dr.l 

Aluminis  g>'-24 

Aquse  Sambuci  .    .    .  fl.oz.2 
Aquie  de.slillat.  .    .  ad  fl.oz.8 
Mi  see. 

41.  Lotio  Stramonii. 

R  Extnicti  Stramonii    .  gr.4 
Aqufe  Lauro-Ccrasi     .  fl.dr.4 
Aquffi  de.stillat.    .    .ad  fl.oz.8 
Misce. 

43.  Lotio  Opii. 

R  Extraeti  Opii  liquidi  fl.dr.2 
Aqu;e  Lain'o-Cerasi  .  fl.dr.4 
Aquiie  de.stillat.  .    .  ad  fl.oz.8 

43.  Lotio  Conii  cum  Opio. 

R  Extracti\]onii  .    .    .  gr.30 
Extraeti  Opii  liquidi    .  fl.dr.l 
Aqnje  ferventis  .    .    .  fl.oz.8 
Misce. 

44.  Lotio  Acidi  Hydrocyanici. 

R  Aeidi  Hydrocyanici  dilut. 

fl.dr.l 

Aqu;e  Flor.  Aurantii  .  fl.oz.2 
Aqure  destillal.  .    .  ad  fl.oz.8 
Misce. 


45.  Lotio  Alaminis. 

R  -Muiuini.s    ....  gr.lj 
Aquae  de.'^tillat.  .     .     .  tt.oz.l 
Misce. 

46.  Lotio  Aluminis  Hit. 

R  Aluminis  ....  gr.4 
Aquiu  de.stillat.  .    .    .fl.oz.  1 
Misce. 

47.  Lotio  Aluminis  cum 
^  Atropia. 

R  Aluminis    ....  gr.24 
Atropife  Sulphatis  .    .  gr.l 
Aquaj  dcsliUut.  .    .    .  fl.oz.8 
Misce. 

48.  Lotio  Alum,  cum  Zinci 
Sulph. 

R  Aluminis    ....  gr.3 
Zinci  Sulpbatis .    .    .  gr.l 
Aquas  destillat.  .    .    .  fl.oz.l 
Misce. 

49.  Lotio  Evaporans. 

R  Sp.  jEtberis  nitrosi  .  fl.dr.2 
Aceti  aromatiei  .  .  .  min.6 
Aquaj  destillat.  .    .  adfi.ox.8 

Misce. 

50.  Lotio  Plumbi. 

R  I'lunibi  Acetatis  .    .  gr.2 
Acidi  Acetici  dilut.     .  min.2 
Aqure  destillat.  .    .  .fl.oz.l 
Misce. 

51.  Lotio  Qainiae  Sulphatis. 

R  QuinioB  Sulpbatis     .  gr.3 
Acid.  Sulpburic.  dilnt.  miu.  i 
vel.  q.s. 

Aqua;  destillat.  .  .  fl.oz.l 
Misce. 

Useful  as  a  local  application 
in  .'<omc  cases  of  L'iplitlie- 
rilic  Opbtbalmia. 


FOU.MUI.ATiV. 


3Si) 


52.  Lotio  Zinci  Oxidi. 

!l  Ziiici  Oxidi      .    .    .  p-.OO 

( iiycerini  ll.ili-.4 

Aqua3  Samlnu'i  .    .    .  li.oz.l' 
Aqii;e  ik'stiUat.  .    .  adll.oz.8 
.Misre. 

53.  Lotio  Glycerini. 

B.  ( i Iveciini  .    .  fl.<lr.4 

Ai|u;e  Flnr.  AuraiUii  .  Il.t)z.2 
.\'HKe  ilestilhit.      .    ad  ll.oz.8 
-Misce, 

54.  Lotio  Acid.  Carbolic. 

H  A(  ill.  f.'arbdlic.  pur. 

mill. 4  to  mill. 8 
AqufB  (k'Stiliat.  .    .    .  fl.oz.l 
^[i.sce. 

55.  Lotio  Hydrarg.  Perchlo- 
ridi. 

R  1  r_ydriirg.  I'ercldoridi      gr.  ^ 
Aqiife  destillat.  .    .    .  fl.oz.l 
Misce. 

56.  Lotio  Acidi  Tannici. 

R  Acidi  Tannici  .    .    .  gr.30 
Sp.  Villi  I'ectilicati  .    .  H.dr.4 
Aqure  Rosae  ....  Il.(iz.2 
A(|ii;e  de.stillat.  .     .  ad  H.oz.8 
.Misce. 

57.  Lotio  Boracis  cum 
Glycerino. 

R  Boracis  gr.  120 

Glycerim  ll.oz.4 

Aqure  Sanibuci  .    .    .  fl.oz.2 
.Vqure  destillat.  .    .  adfl.oz.8 
Misce. 

Very  useful  in  eczema  of  the 
face  and  eyelitls. 


58.  Lotio  Boracis  cum 
Plumbo. 

11  Liquor.  IMiimbi  ."^iiljacetatis 
mill. 30 

I'xiracis  gr.OO 

Ulycerini  Il.dr.2 

Aqua;  destillat.  .     .  ad  ll.(iz,8 
iMisce. 

Useful  ill  eczema  of  the  face 
and  eyelids. 

59.  Lotio  Boracis  cum  Soda 


R  Sodie  liiearb,    .     .     .  gr.tlO 

Boracis  gr.OO 

Acid,  blydrncyanici  diluti 

mill. 40 

Aquaa  Sambuci  .    .     .  ll.oz2 
Aqua3  destillat.  .     .  adll.oz.8 
Misce. 


Useful  in  eczema  of  the  lace 
and  eyelids. 

60.  Lotio  Arnicee. 

R  Tinctui-fE  Arnicaj  niin.30 
Aqiire  destillat.  .    .    .  fl.oz.l 
Misce. 

61.  Lotio  Nigra. 

R  Caloiuelaiios    .  .    .  gr.60 

Mucilag.  Acaciaj  .     .  ii.dr.4 

Liquor.  Calcis    .  .adfl.oz.6 
Misce. 

62.  Lotio  Kubra. 

R  Ziuci  Sulphatis    .    .  gr.l 
Sp.  Rosmariiii, 
Tinct.  Lavandulae  comp. 

ail  111  i  n .  1 5 

Aquas  deslillat.  .    .    .  fl.oz.l 
Misce. 

63.  Mistura  Antimonii 
Tartarati. 

R  Vin.  Autiraonialis    .  fl.dr.  4 
Liq.  Aunnon.  Acetatis  fl  clr.l 
Tiiict.  Ilyoscyauii  .     min  20 
j    Aqua?  destillat.  .    .  ad.  fl.oz  1 
Misce. 


r.no 
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64.  Mistura  Potassoe  Citratis. 


\K  I'Dtussic  I'icarlj.  .  .  ^r.20 
,S|i.  Aiiiiiion.  Armnut.  il.(lr..i. 
Tinot.  Aiiniiitii  .  .  fl.dr.J, 
Aqiiiu  destillal.     .    .(l.dn.  lA 


Ti)  bo  tiikcii  ill  pfl'erveKceiice 
with 

Aciil.  Citi-ic  pr.  1  -I, 
dissolved  in  one  taljlespooniul 
of  water. 

'J'lic  Sp.  Animoii.  Aroiiial. 
may  be  omitted  if  desired. 

65.  Mistura  Chlorofornii  cum 
Ammonia. 

11  Ammonife  Carb.  .  .  gr.3 

8p.  ( 'diloroConni .  .  iiiin.l5 

Tinct.  Auviintii .  .  .  fl.dr..^ 

Aqura  destilUit.  .  .  .  fl.oz.l 
Miscc. 

66.  Mistura  Salinse, 

B  Potassss  Bicarb.  .    .  gr.lO 
Spirit,  ^tlieris  iiitrosi  fl.dr.  i 
Liq.  Ammonije  Acetatis  fl.dr.  1 
Aquse  destillat.    .ad.  fl.oz.l 
Misce. 

67.  Mistura  Cinnamomi. 

R  Tiiict.  (  !innamomi    .  fl.dr.l 
AqiuB  dostillat.  .    .    .  fl.oz.l 
Misce. 

68.  Mistura  Cinnamomi  cum 
Acido. 

R  Tinct.  Cinnamomi  .  fl.dr.i 
Acid.  Nitro-Muriatic. 

dilut  min.lO 

AqnaB  destillat.  .    .  ad.  fl.oz.l 

Misce. 

69.  Mistura  Boracis. 

li  Boracis  gr.60 

Sp.  ^^ijtlieris  nitrosi     .  H.dr.-l 
Syrup.  Aurantii .    .    .  fl.dr:-! 
AqiifP.  destillat,  .    .  ad  fl.oz.8 
Misce. — Dose,  1  ouucc. 


70.  Mistura  Ergotae. 

B.  J'^xtracti  Ergotai  liquidi 

mil). 30 

Tinct.  Aurantii  .    .     .  miii.od 
Aquvb  destillat.  .    .    ad  fl.oz.l 
Miscc. — To  be  taken  twice 
a  day. 

71.  Mistura  Nucis  Vomicae. 

li  Tiuct.  Nucis  \'oniic:e  niin.  1.5 
Infus.  Gentian,  comp  .  fl.oz.l 
]\Iisce. 

72.  Mistura  Acidi  cum  Tinct. 
Nucis  Vomicae. 

Ijc  Acidi  Nitro-'Muriatici 


dilut   niin.lO 

Tinct.  Nucis  Vomicas  min.l5 

Tinct.  Cbiratje  .    .  min.lo 

Aqnre  destillat.  .    .  .fl.oz.l 
Slisce. 


73.  Mistura  Acidi  cum 
Cinchona. 

R  Acidi  Nitro-Muriatici 


dilut   min.lO 

Tinct.  Cinchonfe     .  .  fl.dr.^ 

Decoct.  CinchonK  .  .  fl.oz.l 
Misce. 


74.  Mistura  Cinchonse  cum 
Opio. 

R  E.x'tract.  Cinchonas  Flav. 

liquid  min.l5 

Acidi  Nitrici  dilut.  .    .  min.lO 
Tinct.  (.)pii    .    .  min.  o  to  10 
Xc\ux  destillat.  .    .    .  fl.oz.  1 
Misce. 

75.  Mistura  Cinchoniae. 

R  Cinchonire  Sulphatis  gr.3 
Acidi  Sulphurici  dilut.  min.lO 
Aqu«  destillat.  .    .    .  fl.oz.l 
Jlisce. 


FOi;: 

7'6.  Mistura  Crotou  Chloral. 

11  (  'niton  I  'hloi-al      .     .  i;'r-- 
l'iiu-1.  Auriiiitii  .     .     .  Il.dr.  .\ 
I'ulv.  ( luiii  'rnigacanth.  !:'f..') 
Aquii'  (leslillat.  ...  11  u/,.  1 
Misiv. 

To  1h>  taken  everyone  or  two 
hours  lor  three  iloses  onhi,  until 
relieved. 

77.  Mistura  Quinise. 

R  Qniuire  Sulplnitis  .    .  gr.l 
Acid.  Sulphuric,  dilut.  niiu.  U) 
Tinct.  Aurantii  .    .    .  H-dr.', 
AquiU  destillat.  .    .    .  fl.oz.  1 
.Mi  see. 

78.  Mistura  Quinise  cum 
Ferro. 

B.  Qiiiniffi  Sulphutis, 
Ferri  Sulpliatis  .     .      aa  gr.  1 
Aeidi  Sulpbnriei  diluti  niin.o 
.Vipue  destillat.  .     .    .  B-07..  1 
ilisee. 

79.  Mistura  Ferri  Percliloridi 

cum  Quinia. 

v.-  (,Unni;e  Suliiliatis     .  gr.l 
Tinct.  Ferri  Ferchlorid.  niin.,") 
Acidi  Nitrici  diluti  .    .  niin.5 
Aqufe  destillat.   .     .adtl.ox  l 
Misee. 

80.  Mistura  Ferri  et  Ammo- 

niae  Citratis. 

IV  Ferri  et  Animniiia!  (.'itratis 
gr..5 

.\cidi  C'itriei  ....  gr.5 
Syrup.  Aurantii     .    .  fl.dr.,^ 
Aquaj  destillat.  .    .    .  fl.oz.l 
Misce. 

81.  Mistura  Ferri  Sulphatis. 

IV  Ferri  Sulpliatis     .    .     .  gr.l 
.-\eidi  Sidiilnirici  diluti  niin.U") 
.\qu!i;  destillat.  .    .    .  Il.o/..  1 
Misce. 


ui,Ai;v. 

82.  Mistura  Ferri  Percliloridi. 

a  Tinet.  Ferri  1\  reldoridl 

niin.  ill 

Aqiix  deslilhit.  .     .     .  ll.oz.l 
.Misce. 

83.  Mistura  Ferri  Percliloridi 

cum  Acido. 

li  Tinet.  Feni  I'erchloridi 

mill. 1(1 
Acid.  Flydi'Dcldorie.  dilul. 

niiii.lU 

Aqn;e  destillat.  .    .  ll.oz.U 
Misce. 

To  be  taken  in  water  twice  a 
day. 

84.  Mistura  Ferri  Perchlorid. 

cum  Strychnia. 

11  Tinct.  Ferri  Percliloridi 

niin. 1(1 

Liquor  Stryclnii;e  .    .  inin.5 
AqiiiE  destillat.  .    .    .  ll.oz.l 
Misce. 

85.  Mistura  Ferri  cum  Tinct. 

Digitalis. 

\\  'J'inct.  Feni  Perchloiidi^ 

uiin.lO 

1    Tinct.  lligit.dis  .    .    .  niin.o 
Inl'us.  (,lua.s.si:e  .    .  ad  ll.oz.l 
Misce. 

86.  Mistura  Ferri  Peroxidi  et 

Ammon.  Sulphat. 

li  Ferri  I'croxid.  et  .\nnnon. 
Sulph.  (Iron  .Mum).    .  gr.5 
Tinct.  Caliinibse.    .  niiii.oO 
AquiV  destillat.  .     .  ll.oz.F^ 
Misce. 

j       87.  Mistura  Ferri  cum 
I  Ergota. 

B.  Tiuct.  F'erri  l'erehloridi_ 

mill. 10 

Tinct.  Ergotte     .    .  rnin.15 
Aqure  destillat.    .    .  fl.oz.l 
Misce., 
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88.  Mistura  Guaiaci  cum 
Cinchona. 

\i  'riiicl..(  liiniiici  ,'\iiiiiion.n.<lr.4 
Exlracti  Cincliniiie  l<lav;« 

liqnidi  II.  Jr.  2 

.Mucilag.  AuacirC  .    .    Il.ilr.  li 
.Aquiis  deslillal.    .    ad  fl.uz.8 
Mlsoe. 

Dose,  two  tablcspoonfuls  in 
halt'  a  glass  of  water  two  or 
three  times  a  day. 

89.  Mistura  Potassii  lodidi. 

li  Potassii  lodidi    .    .  gr.S 

Potass.  Bicarlji'nat.   .  gv.fy 

Tiiiet.  (  'alumbiie    .    .  fl.dr.  4 

.'VquiE  destilhit.    .    ,  fl.oz.l 
Misce. 

90.  Mistura  Potassii  lodidi 

cum  Ferro. 

li  Potassii  lodidi  .  .  gr.  3 
Pi)tassa3  Bicarb.  .  .  gr. 5 
Fevi  i  et  Amnioniaa  Citratis 

gr.5 

.\quiE  dostillat.     .    .  fl.oz.l 
Misce. 

91.  Mistura  Potassii  lodidi 
et  Broniidi  cum  Ferro. 

li.  Potassii  lodidi  .  .  .  gr.4 
Potassii  Bromidi  .  .  .  gr.5 
Ferri  et  Ammoniie  Citratis 

gr.5 

Aquro  destillat.    .    .  fl.oz.l 
Misce. 

92.  Mistura  Potass.  lodidi  cum 
Ammonia. 

li  Potassii  lodidi    .  .  gr..3 

Potassfe  Bicarb.    .  .  gr.5 

Ammon.  Carbonat.  .       gr.  o 

Tinct.  CalunibcTe  .  .  fl.dr.A 

Aqn.TJ  destiUat.    .  ad  fl.oz.l 
Misce. 


93.  Mistura  Potassii  lodidi 

cum  Colchico. 

Ijt  I'otassii  lodidi     .     .  gr.2 
Potassie  Bicarb.    .    .     gr.  10 
'J'inct.  Colchici     .    .  luiii.  10 
-Vquie  destillat.     .    .  fl.oz.l 
Misce. 

94.  Mistura  Potassii  lodidi 

cum  Guaiaco. 

li  Potassii  lodidi  .  .  gr.2 
Tinct.  (xuaiaci  Amnion.  fl.dr.J 
Tinct.  (.'inchoiue  ]'"lav.  fl.dr.  ^ 
^lucilag.  Acacias  .  .  fl.dr.  ,^ 
Aqure  destillat.  .  ad  fl.oz.l 
.Misce. 

To  be  taken  in  half  a  glass  of 
water  twice  a  day. 

95.  Mistura  Potassii  lodidi 

et  Bromidi. 

li  Potass,  lodidi  .  .  .  gr.3 
Potass.  Bromidi  .  .  .gr.5 
Potass.  Bicarb.  .  .  .  gr.5 
Tinct.  Calumbaj  .  .  fl.dr. A 
Aque  destillat.  .  ad  fl.oz.l 
Misce. 

96.  Mistura  Potassii  lodidi 
cum  Hydrarg.  Perchloridi. 

li  Hj-drarg.  Perchloriili     gr.  1 
P(]tassii  lodidi  .    .     .  gr.60 
Tinct.  Calumba;    .    .  fl.oz.2 
Aquie  destillat.      .  ad  H.oz.6 
Misce. 

Dose,  two  teaspoonfnls  in  a 
glass  of  water  two  (.r  three 
times  a  day. 

97.  Mistura  Potassii  Bromidi. 

li  Potass.  Bromidi 

gr.  5  to  gr.  1 0 
Potass.  Bicarb.       .    .  gr.5 
Unct.  C.nluniba!      .    .  fl.dr.,^ 
Infns.  Calumbee.    .    .  fl.oz.l 
Misce. 
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98.  Mistura  Potassii  Bromidi 
cum  Ferro. 

11  Potass,  llvoiu'uli 

gr.  5  to  gr.  1 0 
Ferri   et   AmmoniiB  ('i- 

tratis  gT-5 

Tinct.  Calumbas  .  .  fl.ili'..|, 
Aqure  destillat.  .    .ad  fl.oz.l 

99.  Mistura  Hydrarg.  Per- 
chloridi. 

a  Liquor    Hydrarg.  Per- 
chloridi    ....  fl.dr.l 
Tinct.  C'incbona;    .    .  fl.dr. 
Aqnre  destilLat.  .    .    .  fl.oz.l 
Mi  see. 

100.  Mistura  Terebinthinse. 

R  Olei  Terebintliina}  niin.15 
Murilaginis  Acacioe  fl.dr.l 
Arpias  PimentiB  .  .adfl.oz.U 
Misce. 

101.  Mistura  Gentianae  cum 

Aloes. 

R  Uecoct.  Alnb'.s  comp.  fl.dr.l2 
Tinct.  (ientiaiia3  comp.  fl.dr. 3 
Infus.  Gentianae  comp. 

ad  fl.oz.8 

Jlisce. — Take  a  sixth  part 
twice  a  day. 

102.   Mistura  Magnesiae 
Composita. 

R  Magnesise  Carbonatis 

pond  giMO 

Magnesiffi  Snlpbatis  .  gr.liO 
Aquie  Mentiiaj  Pipcritae 

fl.oz.li 

Misce. 


103  Mistura  Rhei  Comp. 

li  Pihei  I'nlvcris  .  .  .  gr.l5 
Magnesias  Carbonatis.  gr.  10 
Sp.  Amnion.  Aroniat.  .  ILdr. .l 
Tinct.  Kbei  ....  fLdr.  1 
Aqua3  destillat.  ad  11. oz  1^ 
Misce. 

104.  Pilula  Aloes  cum  Ferro. 

R  Extracti  Aloes  Socotrinre, 
Ferri  Sulpbatis, 
Pulv.  Zingiberis    .    .aagr.  1 
TheriaciU     ....  q.s. 
Misce. 

105.  Pilula  Aloes  cum  Jalapa. 

R  Extract.  Aloes  Socotrinte 

Jalapns  Eesinre  .    .  gr.li 
Pnlv.  Ginn.  Scannnonii  gr.2 
Saponis  Mollis  .    .  gr.2 
Mix  and    divide    into  two 
pills. — Dose,  1  or  2. 

106.  Pilula  Aloes  cum  Nuce 

Vomica. 

R  Extracti  Nncis  Voniicfe  gr.| 
Extracti  Aloes  Socotrinae  gr.l 
Extracti  Hyoscyaini  .  gr.2 
Misce. — Dose,  1,  when  ne- 
cessary. 

107.  Pilula  Belladonnee  cum 

Zinci  Sulphate. 

li  Extracti  Belladonnfe.  gr.  ^ 

Zinci  Siilphatis  .    .    .  gr.l 

Saccbar  Lactis     .    .  gr.l 

Theriacre   q.s. 

Misce. 

108.  Pilula   Cinchonire  cum 

Ferro. 

R  Cinchonias  Sulphalis, 
Ferri  Sulpbatis  .    .  .Sagr.l 
Confcctionis  Rosas  Caninaj  q.s. 
Misce. 
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109.   Pilula  Colocynthidis 
cum  Hyoscyamo. 


FORMULARY. 

115.  Pil.  Cannabis  Comp. 


li  Extract!  Colocyntliidis 

coinpositi ....  gi'.3 
E.Ktracti  Hyoscyami   .  gr.2 
Misce. — ^bose,  1  or  2. 

110.  Pilula  Colocynthidis  cum 

Hydrargyro. 

li  Piluhu-  IIydi-argjyi, 
Extracti  Colocynthidis 

coniposili  .    .    .  .aagr.2 

Extracti  HyoKcjanii    .  gr.l 
Misce. 

111.  Pilula  Colocynthidis  cum 

Kheo. 

K  Pilulaj  Colocynthidis 

comp   gr.3 

Pilulaj  Ehei  comp.     .  gr.3 

Extracti  Hyoscyami    .  gr.2 

Mix  and  divide  into  two 
pills. — Dose,  1  or  2. 

112.  Pilula  Calomelanos  cum 

Colocynthide. 

R  Hydrargyri  Suhchloridi  gr.l 
Extracti  Colocynthidis 

conipositi  ....  gr.3 
Pulveris  Ipecacnanhn5  .     gr.  ,i 

Misce.— Dose,  1  or  2. 

113,  Pilula  Elaterii  Com- 
posita. 

R  Elaterii  gr.J 

Extract.  Aloiis  SocotriocC 

Extracti  Hyoscyami  .  gr.3 
Misce. 

114.  Pilula  Colchici  Comp. 

Extract.  Colchici  Acetici  gr.l 
Pulv.  Ipecacuanha'  comp.  gr.4 
Extracti  Hyoscyami    .     gr.  1 
Misce.  ' 


li.  I'lxtracl.  Cannabis  liidicie 

Extract.  Belladoniiaj  .     gr.  j 
Pulv.  Glycyrrliizaj  .    .  gr.2 
Misce. 

One  pill  at  night,  or  when  in 
great  pain. 

116,  Pil.  Calomel,  cum  Opio. 

R  Jlydrarg.  Subchloridi 

gr.l  ad  gi'.2 
Pidv.  Opii  .    .    gr.  jadgr.i 
Confect.  Eosa3  Caninse.  q.s. 
Misce. 


117.  Pit.  Hydrarg.  cum  Opio. 


R  I'll.  Hydrarg. 
Pidv.  Opii  . 
Misce. 


gr.4 
.^1-  i. 


118.  Pil.  Hydrarg.  lodidi 
Virid. 


R  Hydrarg.  lodidi  Virid. 


Extracti  LactuctC 
Misce. 


ad  gr.l 
sr.  2 


119.  Pil.  Sodas  Arseniatis. 

R  Soda3  Arseniatis  .    .  gr.-^-^ 
Sacchari  Lactis     .    .  gr.l 
Extract.  Lupiili     .    .  gr.S 
Jlisce. 

120.  Unguentum  Belladonnas. 

R  Extracti  Belladonna;.  oz.l 

Glycerini  fl.dr.  1 

Adipis  or  Gelati  Petrolei 
(vaseline).    .    .    .  oz.^ 
Misce. 
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121.  Unguent.  Belladonnae 
Comp. 

R  Ilydrurr;.  Aminoniati.  gr.o 
K.xtract.  i>clhulonnre  .  gr.lO 
Atlipis  or  (Icliiti  retvolci 

(vaseline)  o/,.l 

Miscc. 

To  bo  rubbeil  on  tbc  forehead 
anil  temple.  Tbe  snrl'aco  may 
be  tben  covered  with  a  piece  of 
tissne  paper  to  prevent  the  hair 
getting  into  it. 

122.  Unguent.  Hydrarg.  cum 
Atropia. 


li  Atvopicie  Sulpbatis  .     gr.  1 

Ungnent.  Hydrarg.  .  gr.l20 

Unguent.  C'etacei  .  .  gr  240 
Misce. 


123.  Unguent.  Hydrarg.  cum 

Belladonna. 

R  Extract.  Belladounaj.  gr.60 
Ungnent.  Hydrarg.    .  gr.420 
Misce. 

To  be  rubbed  into  the  temple 
and  around  the  brow. 

124.  Unguentum  Hydrargyri 

cum  Opio. 

R  Opii  gr.60 

Unguenti  Hydrargyri  gi'.420 
Misce. 

185.  Unguentum  Opii. 

R  Opii  gr.60 

Adipis  gr.420 

Misce. 

126.  Unguent.  Hydrarg. 
Nitratis  dilut. 

R  Unguent.  Hydrarg. 


Nitratis  gr.20 

Unguent.  Cetacei  or 
(ielati  Petrolei  (vase- 
line)  gr.l20 

Misce. 


127.  Unguent.  Hydrarg. 
Oxidi  Eubri  Dilut. 

R  Unguent.  Hydrarg.  Oxidi 

rubri  gr.20 

Unguent.  Cetacei  or  (Ie- 
lati Peti-olei  (vase- 
line)  gr.r20 

Misce. 


128.  Unguent.  Hydrarg. 
Oxid.  Flav. 

R  Hydrarg.   Oxid.  Flav. 

gr.  i  ad  gr.  1 
Unguent.  Cetacei  or  Ge- 
lati     Petrolei  (vase- 
line)  gi-.120 

Misce. 


129.  Unguent.  Hydrarg. 
lodidi  Rubri. 

R  Hydrarg.  lodidi  Rubri 

gr.lO  to  gr.  15 
Unguent.  Cetacei  or  Ge- 
lati      Petrolei  (vase- 
hue)  oz.l 

Misce. 

A  mercurial  counter-irritant. 

To  be  rubbed  into  tbe  temple 
at  night.  In  applying  this 
ointment  the  lingers  should  be 
covered  with  a  glove. 


130.  Unguentum  Stramonii. 

( Middlvscx  Boqiilal.) 

R  Foliorura  Stramonii  re- 

centiuni  Ih.i 

Adipis  lb.2 

Mix  the  bruised  leaves  with 
the  hit  and  expose  to  a  mild  heat 
until  tbe  leaves  become  friable, 
then  strain  through  lint. 
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131.  Mistura  Salina. 

ft  Liquor  Aranioniro  Citvatis 

fl.dr.4 

Sp.  /Etliei-is  iiitrosi     .  fl.dr.3 
Ryrup.  Tolutani     .    .  fJ.cli-.4 
Aqiite  destillat.      .  ad  fl.oz.4 
Misce. — Dose,  one  dessert- 
spoonful every  four  hours. 

132.  Mistura  Antimonii 
Tartarati. 

ft  Vini  aiitimonialis     .  fl.dr.2 
Liq.  Amnionige  Citratis  fl.dr.4 
Syrup.  AltluBpe  .    .    .  fi.dr.3 
Aqure  destillat.  .    .  ad  fl.oz,4 
Misce. — Dose,  one  dessert- 
spoonful between  2  and  4  3'ears 
of  ae;e  ;  one  tablespooiil'ul  be- 
tween 4  and  8. 

133.  Mistura  Potassae 
Chloratis. 

n  Potassas  Chloratis  .  gr.24 
Aoid.  Hydrochloric,  dilut. 

min.24 

Syrupi  Aurantii     .    .  fl.dr.4 
Aquse  destillat.  .    .    .  fi.oz.4 
Misce.— One  tablespoonful 
three  times  a  da}'. 

134.  Mistura  Cinclionee  cum 
Acido. 

ft  Extract.  Cinclionaj  flav. 

liquid  niin.40 

Acidi  Nilriei  diluti  .  niin.40 
Syrupi  Aurantii     .    .  fl.dr.o 
Aqure  destillat.      .  adfl.07,.4 
Misce. — Dose,   one  table- 
spoonful. 


135.  Mistura  Cinchonas  cum 

Infus.  K0S8B. 

ft  Extract.  Cincbons  flav. 

liquid  fl.dr.l 

Syrup.  Aurantii     .     .  ll.dr.4 
Infusi  Piosie  Acidi  .  ad  fl.oz.6 
^  Misce.  — One  tablespoonful 
twice  a  day. 

136.  Mistura  Cinchonae  cum 
Tinct.  Belladonnas. 


ft  Extract.  Cinchonajflav. 

liquid  min.o 

Acid.  Nitric,  dilut.  .  min..3 
Tinct.  Belladonnse 

min..3  to  rain. 5 
Aqufe  ad  fl.oz.  h 


Misce. — For  a  child  from  4 
to  7  years  of  age. 

137.  Mistura  PotassLi  Bromid. 
cum  Tinct.  Belladonnae. 

ft  Polassii  Bromid.  .    .  gr.2 
Tinct.  Belladonna; 

niin.3  10  min..T 
Aquaj  destillat.      .    .  H.oz.i 
Misce.  — For  a  child  from  4 
to  7  years  of  age. 

138.  Mistura  Ferri  lodidi. 

R  Syrup.  Ferri  lodidi 

niin.l(ito20 
Glycerini     ....  fl.dr.4 
Aqure  destillat. .    .   ad  fl  oz.A 
Misce. 
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139.  Mistura  Potassii  lodidi  \ 

cum  Ferro. 

R  I'otiissi  lodidi      .    .     gr.  8 
Feri'i  et  Ammoiii;?  C'itnitis 

gi-.24 

SacL'liavi  albi     .    .    .   gr.  60 
Aqiue  destillat.       .  ad  fl.oz.4 
Misce.  — ( )ne  desserlspoon- 
I'ul  Ibr  a  dose. 

140.  Mistura  Ferri  Citratis. 

li.  Ferri  et  Ammonia;  Citratis 
gr.30 

JSaccliari  albi     .    .    .  gr.130 
AqucB  destillat.      .    .  fl.oz.4 
Misce. — (.)ne  dessert   to  a 
tablespoonful  twice  a  day. 

141.  Mistura  Ferri  Hypo- 
phosphitis. 

R  Syrup.  Ferri  Hypophos- 
phitis      .    .    .  min.lotooO 
Aqiise  destillat.  .    .    .  fl.oz.^ 
Misce. 


142.  Mistura  Ferri  Phos- 
phatis  Comp. 

R  Syrup.  Ferri  Phosphatis 
comp.  (Farrish)  min.30  to  60 
.\qure  destillat.      .    .  fl.oz.^ 
Misce. — To  be  taken  twice 
a  day  between  the  meals. 

143.  Mistura  Arsenicalis. 

R  Liquor  Arsenicalis  min.l  to  2 
Syrup.  Aurantii  .  .  inin.20 
AquiE  destillat.  .  .  .  fl.oz.  ^ 
Misce. — To  be  given  twice 

a  day,  immediately  after  a  meal. 

For  a  child  iVom  4  to  7  years  of 
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144.  Pulvis  Cinchona)  cum 
Soda. 

R  I'ulveris  Cinchona!  llavfc, 
Sodie  liicarbonalis, 

partes  ;equales. 
Misce. — Dose,  gr.  .5  to  gr.  10. 

145.  Pulv.  Ferri  Carbonat, 
Saccharat. 

Dose,  gr.  3  to  gr.  6,  once  or 
twice  a  day. 

146.  Pulv.  Ipecac.  Comp.  cum 
Potass.  Nitrat. 

R  Pulvis  Ipecac,  comp.   .  gr.  ] 
Potassse  Nitratis  .    .    .  gr.2 
Misce. 

147.  Pulvis  Hydrarg.  cum 
Creta  cum  Saccharo. 

R  Pulvis  Hydrarg.  cum 

Creta    .    .     .    .  -  .    gr.  1 
Pulvis  Sacchari  albi    .  gr.2 
Misce. 

148.  Pulvis  Alterativus. 

R  Hydrarg.  cum  Creta .  gr.l 
SodfB  Bicarbonatis .    .  gr.2 
Pulvis  Ehoi    .    .    .    .  gr.3 
Misce. — Dose,  gr.  6  to  gr.  1 2 

149.  Pulv.  Hydrarg-.  cum 
Creta  cum  Rheo. 

R  Llydrargyri.  cum  CretA  gr.l 
Pulv.  Khei     ....  gr.2 
Misce. — Dose,  gr.  3  to  gr.  8 

150.  Pulvis  Scammonii  cum 
Jalapa. 

R  Pulv.  Scammonii    .    .    gr  1 
Pulv.  Jalapaj  .         .    .  gr.;! 
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151.  Pulvis  Calomel  cum 

Rheo. 

a  I'ulv.  Rhei    ....  gr.4 
I  lydrargyri  Subchloridi, 
[■"iilv.  CrettB  Aroniaticiu, 

arigr.l 

Misce. — DoBe,  gr.  3  to  gr.  8. 

152.  Pulvis  Calomel  cum 

Jalapa. 

li.  Pulv.  Jalapa3    .    .    .  gr.4 
Hydrnrgyri  Subchloridi, 
Zingiberis  ....    aiigr.  1 
Misce. — Dose,  gr.  3  togr.  G. 
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153.  Pulvis  Calomel  cum 
Scammoiiio. 

li.  Pulv.  Scaiiimoiiii    .  .gr.4 
J  lydrargyri  Subchloridi, 
Saccliari  purificali    .  aagr.l 
Misce. — Dose,  gr.  3  togr.  (). 


154.  Pulvis  Calomel  et  Scam- 
mori.  cum  Jalapa. 

li  Ilydrargyri  Subchloridi  gr.  1 
Scammonii      ....  gr.2 
Pulv.  JalapEe  ....  gr.4 
Misce. — Duse,  gr.  3  to  gr.  7. 


TEST-TYPES 

IN   DSE  AT  THE 

^§m\  f oiiboit  ©.pMjjctlmit  |jospital, 

:NrooEFiEX,r)S, 


Corresponding  to  the  "  Schrlft-Scalen"  of  Prof.  Echo.  Jaeger, 
of  Vienna. 


Xo.  1. — Gem. 

I  now  b«ii  in  the  isle  twelve  raonilm,  ami  I  thouglit  it  iviis  time  to  go  all  rounil  it,  in  search  of  il» 

woijJa.  spriripi,  mid  creeks.  So  I  aet  off,  and  brouKlit  back  with  me  limes  and  gtiijien  iu  their  iirltiie,  lar^-e 
au.l  rii.e  I  littd  liung  the  grapes  in  the  fliin  to  <liy.  and  in  a  few  days'  time  went  to  fetcli  thwii.  tliat  1 
iiii(,-ht  lay  up  a  store.  The  vale,  oii  the  hanks  of  which  they  grew,  was  fresh  aiid  preen,  uuil  a  clear,  liriflit 
(Ireaiii  ran  through  it,  wliicli^nve  su  great  a  rharni  to  the  sjKil,  m  to  make  me  with  to  live  there,  But 


No  2.— Pearl. 

there  was  uo  view  of  the  sea  fi-om  this  vale,  while  fi'oin  my  house,  no  ships  could 
come  ou  my  side  of  the  isle,  and  not  be  Seen  by  me;  yet  the  cool,  soft  banks  were 
so  sweet  and  new  to  me  that  much  of  my  time  was  spent  there.  In  the  first  of  the  * 
three  yejirs  in  which  I  had  gi'own  com,  I  had  sown  it  too  late ;  in  the  nest,  it  was 
spoilt  by  the  di-ought ;  but  the  third  year's  crop  had  spnuig  up  well.  I  found  that  ^ 
the  hares  would  lie  iu  it  night  and  day,  for  which  there  was  no  ewe  but  to  plant  a 
thick  hedye  all  round  it ;  and  this  took  me  more  than  three  weeks  to  do.    I  shot 


No.  4 — Minion. 

tlie  hares  in  the  day  time ;  and  when  it  grew  dark,  I  made 
fast  the  dog's  cliain  to  the  gate,  and  there  he  stood  to  bark 
all  night.  In  a  sliort  time  the  corn  grew  strong,  and  at  last  ^ 
ripe ;  but,  just  as  the  hares  had  hurt  it  in  the  blade,  so  now 
the  birds  ate  it  in  the  ear.  At  the  noise  of  my  gun,  whole  | 
flocks  of  tliem  would  fly  up ;  and  at  this  rate  I  saw  that  tliere 
would  be  no  corn  left;  so  I  made  up  my  mind  to  keep  a  look 
out  night  and  day.    I  hid  by  the  side  of  a  liedge,  and  could 
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No.  6. — Bourgeois. 

see  tlio  birds  sit  on  tlie  trees  and  watcli,  and  then 
come  down,  one  by  one,  as  at  first.  Now  each  grain 
of  wheat  was,  as  it  were,  a  loaf  of  1:)read  to  me.  So  the 
great  thing  was  to  get  rid  of  tliese  birds.  My  plan 
was  this,  I  shot  three,  and  hung  them  up,  like  thieves, 
to  scare  all  that  came  to  the  corn:  and  fi'om  tliis  time, 
as  long  as  the  dead  ones  hung  there,  not  a  bird  came 
near.  When  the  corn  was  ripe,  I  made  a  sc^iihe  out 
of  the  swords  from  the  ship,  and  got  in  my  crop.  Few 

No.  8. — Small  Pica. 

of  us  think  of  the  cost  at  which  a  loaf  of  bread 
is  made.  Of  course,  there  was  no  plough  here 
to  turn  up  the  earth,  and  no  spade  to  dig  it 
with,  so  I  made  one  with  wood ;  but  this  was 
soon  worn  out,  and  for  want  of  a  rake,  I  made 
use  of  the  bough  of  a  tree.  When  I  had  got 
the  corn  home,  I  had  to  thrash  it,  part  the 
grain  from  the  chaff,  and  store  it  up.  Then 

No.  10.— Pica. 

came  the  want  of  a  mill  to  grind  it,  of 
sieves  to  clean  it,  and  of  yeast  to  make 
bread  of  it.  Still,  my  bread  was  made, 
thouo-b  I  bad  no  tools;  and  no  one  could 
say  tbat  I  did  not  earn  it  by  the  sweat 
of  my  brow.  When  the  ram  kept  me 
in  doors,  it  was  good  fmi  to  teach  my 
pet  bird  Poll  to  talk  ;  but  so  mute  were 
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No.  12. — Great  Primer. 
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all  things  round  me,  that 
the  sound  of  my  own  voice  ^ 
made  me  start.  My  chief 
wants  now  were  jars,  pots,  t 
cups,  and  plates,  but  I  knew 
not  how  I  could  make  them. 
At  last  I  went  in  search  of 
some  clay,  and  found  some 

No.  14. — Bouhlti  Pica. 

a  mile  from  my  house ;  but 
it  was  quite  a  joke  to  see 
the  queer  shapes  and  forms  t 
that  I  made  out  of  it.  For 
some  of  my  pots  and  jars 
were  too  weak  to  bear 
their  own  weight;  and  they 
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No.      — 2-line  English. 

would  fall  out 
here,  and  in 
there,  in  all  sorts 

No.  16. — 2-line  Great  Primer. 

of  ways;  while 
some  when 
they  were  put 

No.  18. — 2-line  Bouhle  Pica. 

out  in  the 
sun  to  bake 
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ABRASIONS  of  corneca,  72 

Abscess  of  cornea,  35 
,,         eyelid,  333 
,,         orbit,  344 
Abscission  of  the  eye,  61,  62 
Accommodation,  diseases  of,  228 
Acute  inflammatory  glaucoma,  117 
Alternating  strabismus,  253 
Amaurosis,  209 

,,       causes  of,  213 

,,       from  disease  of  cerebrum,  213 

„  ,,       ,,       cerebellum,  213 

,,       ,,       spinal  cord,  213 

„  ,,    loss  of  blood,  215 

,,    reflex  irritation,  215 
,,    tobacco,  208 

,,  ,,    uterine  derangements,  214 

,,       monocular,  215 

signification  of,  209 
Amblyopia,  215 

,,  signification  of,  215 
Anatomy  of  fourth  nerve,  273 

,,  frontal  sinus,  374 

,,  sixth  nerve,  274 

,,  third  nerve,  271 

Anchyloblepharon,  335 
Aneurism  of  orbit,  355 

,,       by  anastomosis  of  orbit,  358 

,,       difi"use  or  consecutive,  356 

,,        true  and  false,  355 

,,       treatment  of,  357,  358 
Anomalies  of  refraction,  228 
Anterior  chamber,  dislocation  of  lens  into,  161. 

,,         ,,        hifimorrhage  into,  102 

,,    staphyloma  of  the  sclerotic,  03 
Aquo-capsulitis,  87 

D  d2 
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Avlt,  Dr.,  operation  for  entropion,  313 
Artificial  pupil,  99 

,,  with  a  broad  needle  and  Tyrrell's  hook,  99 

,,  by  iridodesis,  100 

„  division  of  iris  with  a  pair  of  scissors,  101 

,,  eyes,  287 
Ascending  optic  neuritis,  202 
Asthenopia,  248 

,,         from  hypermetropia,  249 
,,  ,,    insufficiency  of  the  internal  recti,  249 

Astigmatism,  241 

,,  compound,  24.3,  247 

,,  irregular,  242 

mixed,  243,  248 
,,  regular,  243 

,,  simple,  243 

,,  to  ascertain  the  presence  of,  243 

Couper'smetbod,  with  ophthalmoscope,  247 
,,  ,,    Snellen's  method,  244 

,,    Tweedy's  method,  wiih  optometer,  245 
treatment  of,  243-248 
Atropia,  sulphate  of,  93 
Atrophy  of  optic  nerve,  206 

„  ,,       ,,     from  tobacco,  208 

Atrophic  cup  of  optic  nerve,  206 


BLACK  cataracts,  137 
Blennorrho3a,  290 
Blepharospasm,  324 
Bone  on  the  choroid,  190 
Bowman,  Mr.,  operation  for,  conical  cornea,  56 

„  capsulo-lenticular  cataract,  153 

,,  ectropion,  319 

spoon  for  traction  operation,  142 
Broad  needle,  134 
Buller's  eye  shield,  9,  10 
Burow's  operation  for  entropion,  312 
Burns  and  scalds  of  eye,  281 

pALABAR  bean,  96 
^    Calcareous  film  of  cornea.  51 
Canaliculus,  to  slit  up  the,  296 
Canular  forceps,  160 
Capsular  cataract,  129,  152 
,,        opacities,  157 

varieties  of,  157,  158 
Capsular  opacities,  treatment  of,  158 
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Capsule,  opaque,  needle  operation  for,  158 

operation  with  two  needles  for,  159 

.,    canular  forceps  for,  160 
Capsulo-lenticular  cataract,  129,  153 
Carter's  fixed  ophthalmoscope,  225 
Caries  of  orbit,  35-t 

Casualties  after  an  extraction  of  cataract,  148 
Cataract,  129 

,,       causes  of,  129 

,,       black,  137 

capsular,  129,  152 

,,       capsulo-lenticular,  129,  153 

,,       congenital,  130 

operations  for,  131-136 

,,       cortical,  131 

diabetic,  129,  153 
fluid,  153 
hard,  129,  136 
J,  ,,    treatment  of,  137 

^1  operations  for,  138-147 

J,    casualties  after  an  operation  for,  148 
treatment  after  extraction  of,  148 
,,       infantile,  130 
,,       lamellar,  130 
,,       nuclear,  137 

pyramidal,  153 
,,       secondary,  156 
,,       senile,  129,  137 
soft,  130 
striated,  137 
traumatic,  129,  154 
„       treatment  by  flap  extraction,  133 

Graefe's  modified  linear  extraction,  143 
,  ,,       linear  extraction,  Gibson's,  132 

Liebreich's  operation,  145 
,,       Macnamara's  operation,  147 
„       Pagenstecher's  extraction,  146 
,,       solution,  132 
J,  ,,       suction,  135 

,,       traction  operation,  141 
Catarrhal  ophthalmia,  1 
Chalazion,  328 

Chloride  of  zinc,  use  of,  in  removal  of  orbital  tumours,  368-  372 
Choked  disc,  203 

Choroid,  colloid  degeneration  of,  192 
deposits  of  bone  on,  190 
diseases  of,  185 
,,       haemorrhage  from,  194 
injuries  of,  194 


INDEX. 


Choroid,  melanotic  cancer  of,  200 
,,       sarcoma  of,  198 

,)  ,,  originating  in  lost  e^'cs,  200 

,1  ,,  melanotic  of,  200 

,,       tubercles  in,  193 
,,        tumours  nf,  198 
Choroiditis,  disseminated,  185 
,,  suppui-ative,  1 88 

Choroido-iritis,  106,  107 
Cbromo-pseudopsis,  218 
Chronic  glaucoma,  120 

interstitial  corueitis,  30 
,,       ophthalmia,  3 
Cilia  forceps,  306 
Ciliary  muscle,  paralysis  of,  263 
,,       ,,       spasm  of,  264 
,,    staphyloma,  63 
Colour  blindness,  218 
Colobonie  of  iris,  123 
Colloid  degeneration  of  choroid,  192 
Concomitant  strabismus,  254 
Congenital  cataract,  130 
Conical  cornea,  52 

,,  ,,     operations  for,  55-57 

Conjunctivitis,  acute,  1 
Conjunctiva,  diseases  of,  1 

,,  foreign  bodies  on,  70 

„  cysts  of,  27 

„  cuticular,  22 

,,  dislocation  of  lens  beneath,  165 

„  ecehymosis  of,  27 

injuries  of,  27 
,,  lacerations  of,  22 

„  pemphigus  of,  23 

,,  warts  of,  27 

Consecutive  or  secondary  glaucoma,  121 
Convergent  strabismus,  255 
Coredialysis,  103 
Cornea,  diseases  of,  28 
,,       abrasions  of,  72 
,,       calcareous  film  of,  51 
,,       conical  52 
fistula  of,.  47 
nebula  of,  48 
,,       leucoma  of,  49 
,,       opacity  of,  from  lead,  50 
„       staphyloma  of,  68 

,,  partial,  58 

J,  complete,  59 
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Cornea,  ulcers  of,  41 

chronic  vascular,  46 
J,  „         superficial,  41 

,,        nebulous,  41 

)»  "  J.  JO 

J,  ,,       transparent,  4^ 

,,  „        deep,  43 

cresceutic  or  chiselled,  44 
,',  ,',  _  sloughing,  43 

,,       injuries  of,  70 
,,       abscess  of,  35 
,,       foreign  bodies  on,  70 
,,       paracentesis  of,  36 
,,        penetrating  wounds  of,  74 
,,       tattooing  the,  50 

Gorneitis,  28 

chronic  interstitial,  30 
„       diffuse  suppurative,  34 
.  general  treatment  of,  31 

marginal,  36 
strumous,  31 
Corneo  iritis,  40 
Cortical  cataract,  131 
Couper,  Mr.,  on  astigmatism,  247 
Critchett's  canaliculus  director,  296 
,,       operation  for  staphyloma,  61 
,,         iridodesis,  100 

divergent  strabismus,  262 
,,       spoon  fir  traction  operation,  142 
Crossed  diplopia,  265 
Cup,  atrophic,  206 
,,  •  glaucomatous,  118 
,,    physiological,  118 
Curette,  134 

Cuticular  conjunctiva,  22 
Gyclitis,  65 

Cysticercus  on  iris,  91 
Cystoid  cicatrix,  152 
Cystotome,  Graefe's,  140 

Cysts  of  conjunctiva,  27  -  . 

,,    iris,  90 

,,    lachrymal  gland,  299  ■ 
„    retina,  183-184 
„    eyelid,  328 
sebaceous,  330 

"nACRYO-ADENITIS,  298 
'-^    Dacryo-cystitis,  293 
Dacryops,  299 
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Dacryoiis  fistulosus,  299 
Daturiiie,  sulphate  of,  94 
Deposits  of  bone  on  choroid,  190 
Dermoid  tumours  of  cornea,  26 

„         cysts,  330 
Descending  optic  neuritis,  201 
Detachment  of  retina,  179 

II  ,,  causes  of,  179 

treatment  of,  182 
Diabetic  cataract,  129,  153 
Dichromic  vision,  218 
Diefl'enliaoh's  operation  for  ectropion,  318 
Diffuse  suppurative  corneitis,  34 
Diplopia,  265 

,,         crossed,  265 
,,         homonymous,  265 
Diphtheritic  ophthaltiiia,  14 
Direct  examination  with  ophthalmoscope,  227 
Diseases  of  accommodation,  228 

,,        choroid,  185 
conjunctiva,  1 

,,       cornea  and  sclerotic,  28 

,,       crystalline  lens,  129 

,,       eyelids,  303 

,,       frontal  sinus,  374 

,,       iris,  81 

,,       lachrymal  apparatus,  289 

,,       optic  nerve,  201 

„        orbit,  344 

,       retina,  168 

,,       vitreous,  123 
Dislocation  of  lens  into  anterior  chamber,  161 

,,  ,,         vitreous,  163 

,,  „         beneath  conjunctiva,  165 

,,  „         partial,  166 

Disseminated  choroiditis,  185 
Distension  of  frontal  sinus,  374 
Distichiasis,  305 
Divergent  strabismus,  256 
Dixon,  Mr.,  on  granular  lids,  19 
Duboisine,  sulphate  of,  94 

PCCHYMOSIS  of  conjunctiva,  27 

Ecchymosis  of  eyelids,  332 
Ectropion,  313 

,,       from  purulent  ophthalmia,  7 

,,       treatment  of,  315-321 
Eczema  of  eyelids,  305 
Embolism  of  central  artery  of  retina,  1S3 
Entropion,  310 
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Entropion  chronic,  310 

spasmodic,  310 
treatment,  311-313 
,,        Burow's  operation  for,  312 
Epicanthus,  331 
Epiphora,  289 

causes  of,  289 
,,        from  obstruction  by  tumours,  295 
Episcleritis,  69 

Epithelial  cancer  of  eyelid,  327 
Eserine,  sulphate  of,  97 
Excision  of  eye,  286 
Exophthalmic  goitre,  361 
Exophthalmos,  344 

Extraction  of  cataract.    Sec  Cataract,  Treatment  of 
Exudative  choroiditis,  185 
Eye,  excision  of,  286 

,,    rupture  of,  through  sclerotic,  76 
Eyelashes,  operation  for  the  removal  of,  306 
Eyelids,  disease  of,  303 

,,       abscess  of,  333 

,,       blepharospasm,  324 

,,       distichiasis,  305 

,,       eochymosis  of,  332 

,,       ectropion,  313 

,,  operations  for  relief  of,  315  321 

,,       eczema  of,  305 

,,       entropion,  310 

,,  operations  for  relief  of,  311-313 

,,       epicanthus,  331 

,,       epithelial  cancer  of,  327 

,,       hordeolus,  304 

,,       nictitation,  325 

,,       paralysis  of  orbicularis,  322 

,,       ptosis,  321 

,,       rodent  cancer  of,  326 

,,       syphilitic  ulcers  of,  325 

, ,       tinea  tarsi,  303 

,,       trichiasis,  305 

,,       tumours  of,  328 

,,        noevus  of,  329 

,,       tarsal  cysts  of,  S'AS 

,,       wounds  of,  333 

,,       xanthelasma  palpebrarum,  330 


"PIELD  of  vision,  to  ascertain  the  perfection  of,  221 
•*-  , ,  to  map  out  the,  222 

Fine  needle,  132 
Fistula  of  cornea,  47 


410 


INDEX. 


Fistula  of  lachrymal  gland,  299 

,,  ,,      sac,  294 

Flap  extraction  of  cataract,  138 

,1  ,,  accidents  during,  140 

,)  ,,  remarks  on,  141 

Fluid  cataract,  153 
Fluidity  of  vitreous,  12G 
Focal  illumination  of  eye,  228 
Forceps,  canular,  160 
cilia,  306 

,,     iris,  98 

,,     Snellen's  eyelid,  307 
Foreign  bodies  on  conjunctiva,  70 

,,  cornea,  70 

,,  in  orbit,  348 

,,  in  vitreous,  127 

,,  within  the  eye,  277 

Tormulary,  383 
Fourth  nerve,  paralysis  of,  273, 

,,  anatomy  of,  273 

Fractures  of  orbit,  347 
Frontal  sinuses,  anatomy  of,  374 
Frontal  sinus,  distension  of,  374 

,,  causes  of,  375 

,,  symptoms  of,  378 

,,  treatment  of,  379 


PLAUCOMA,  115 

,,  premonitory  symptoms  of,  116 

,,  acute  inflammatory,  117 

,,  chronic  or  simple,  120 

consecutive  or  secondary,  121 
,,  traumatic,  165 

(jlaucomatous  cup,  characteristics  of,  118 
Glioma  of  the  retina,  196 
,,      treatment  of,  198 
Globe,  to  ascertain  tension  of,  121 

involuntary  oscillations  of,  276 
,,     protrusion  of,  344 
Goitre,  exophthalmic,  361 
GoDorrhosal  ophthalmia,  9 
Gouty  iritis,  86 

Graefe's  operation  for  strabismus,  259 
,,       knife  for  cataract,  143 
,,       modified  linear  extraction  operation,  143 
Granular  lids,  15 
.  Granulations,  1 5 

,,  true,  15 
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Granulations,  vesicular,  16 
(rraves's  disease,  361 
(iuupowder,  iujuries  from,  284 


HARD  cataract,  129,  136 
Hieraorrliage  into  anterior  chamber,  102 
J  J  between  choroid  and  retina,  194 

J  J  ,,  sclerotic,  194 

,,  into  the  vitreous,  128,  195 

Heniiopia,  211 
Herpes  zoster  frontalis,  340 
Hoaiouymous  diplopia,  265 
Hooks  for  strabismus,  258,  259 
Hook,  Tyrrell's,  100 
Hordeolus,  304 

Horn  spatula  for  excision  of  eyelashes,  305 
Hyalitis,  123 

.,         simple,  123 
,,         suppurative,  124 
Hydrophthalmia,  57 
Hyperajinia  of  retina,  168 
Hypermetropia,  236 

absolute,  237 
acquired,  236 
„  facultative,  237 

„  latent,  237 

„  manifest,  237 

,,,  ophthalmoscopic  appearances  in,  239 

original,  237 

peculiarities  of  eye  in,  238 

results  of,  239 
,,  relative,  237 

„  to  ascertain  the  degree  of,  238 

treatment  of,  237 

Hypopion,  35 


INDIRECT  examination  with  ophthalmoscope,  227 
Inflammation  of  choroid,  185 

ciliary  body,  65 

cornea,  28 
J,  iris,  81 

„  lachrymal  gland,  298 

J  J  ,,      sac,  acute,  293 

„  chronic,  290 

optic  nerve,  201 

retina,  168 
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laflfiranialion  of  vitreous,  123 
Injuries  of  eyelids,  332 

eye  from  burns  and  scalds,  281 


,,        gunpowder,  284 
,,         lime,  27i-» 
,,         mortar  and  plaster,  279 
,,         percussion  caps,  283 
,,         small  sbot,  285 

,,         strong  sulpburic  and  nitric  acids,  282 
,,         vinegar  or  weak  acids,  283 
cboroid,  194 
conjunctiva,  27 
cornea  and  sclerotic,  70 


iris,  102 
,,       lens,  154,  161 
, ,       optic  nerve,  222 
Inoculation  for  cure  of  granular  lids,  ! 
Interstitial  corneitis,  30 
Intra-ocular  tumours,  196 
Involuntary  oscillations  of  globe,  276 
Iridectomy,  operation  of,  98 


Iridodesis,  100 
Iridodonesis,  122 
Iris  forceps,  98 

,,  diseases  of,  81 

, ,  coloboma  of,  123 

,,  cysticercus  on,  91 

,,  cysts  of,  90 

,,  functional  derangements  of,  92 
,,  injuries  to,  102 
,,  melanotic  sarcoma  of,  92 
,,  operations  on,  98 
,,  prolapse  of,  104 
,,  tremulous,  122 
Iritis,  81 

,,    general  symptoms  of,  82 

„    gouty,  86 

,,    primary,  81 

,,    rheumatic,  85 

„    secondary,  81 

,,    serous,  87 

,,    suppurative,  88 

,,    syphilitic,  84 
traumatic,  89 


knife,  98 


ERATITIS,  28 


punctata,  87 
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Kerato-globus,  57 
Keratouie,  9S 
Kenitoiiyxis,  132 

Kuii'c,  cataract,  for  flap  extraction,  139 
,,      Graefe's,  for  cataract,  l-t3 
,,      secondary,  for  cataract,  140 
,,      Weclier's,  for  slitting  up  canaliculus,  296 


T  ACERATIONS  of  conjunctiva,  27 

Lachrymal  apparatus,  diseases  of,  289 
,,       gland,  diseases  of,  297 

,,     chronic  enlargement  of.  300 
„     cysts  of,  299 
,,     hypertrophy  of,  300 
,,     inflammation  of,  298 
,,     fistula  of,  299 
,,  ,,     removal  of,  297 

,,  ,,     sarcoma  of,  301 

,,        sac,  acute  inflammation  of,  293 
,,         ,,  chronic  inflammation  of,  290 

,,  stricture  of,  291 
,,         ,,  obliteration  of,  296 
Lagophthalmos,  322 
Lamellar  cataract,  130 
Lateral  illumination  of  eye,  228 
Lens,  crystalline,  diseases  of,  129 

,,    dislocation  of,  into  anterior  chamber,  161 
„  „         into  vitreous,  163 

,,        beneath  conjunctiva,  165 
,,    partial  dislocations  of,  166 
Lenses,  metrical  system  of  numbering,  250 
Leucoma  of  cornea,  49 
Levator- palpebrfe,  paralysis  of,  321 
Liebreich's  operation  for  strabismus,  259 
,,  ,,  staphyloma,  63 

,,  ,,  cataract,  145 

Lime,  injuries  from,  279 
Linear  extraction  of  cataract,  132 
Lippitudo,  303 

Lodgment  of  foreign  bodies  in  the  eye,  277 


"VTACNAMARA'S  operation  for  cataract,  147 

^'^    Marginal  corneitis,  36 

Meibomian  cysts,  328 

Melanotic  sarcoma  of  choroid,  200 

„  iris,  92 

Metrical  system  of  numbering  glasses,  250 
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Modified  lini>ar  extraction,  143 

Moorfield's  operatiou  for  strabismus,  258 

Mortar,  injuries  from,  279 

Mucocele,  290 

Muscre  volitantes,  124 

Mydriasis,  92 

Mydriatics,  93 

Myotics,  96 

Myopia,  230 

,,    complications  of,  235 

,,    general  directions  for,  235  ' 

))  rules  for  selection  of  glasses  in,  233 

,,    oplitlialmoseopic  appearances  in,  231 

,,    treatment  of,  232 
Myosis,  94 

^jEVUS  of  eyelid,  329 

,,    venous,  of  orbit,  359 
Necrosis  of  orbit,  354 
Nebula  of  cornea,  48 
Needle,  broad,  134 
,,      fine,  132 

,,       operation  for  capsular  opacities,  158,  159 
Nephritic  retinitis,  171 
Neuro-retinitis,  202,  204 
Nictitation,  325 
Night-blindness,  216 
Nuclear  cataract,  137 
Nyctalopia,  216 
Nystagmus,  276 

ABLITERATION  of  lachijmal  sac,  296 
^    Oldham's  ophthalmoscope,  224 
Onyx,  35 

,,    Siimesch's  operation  for,  36 
Opacity  of  cornea  from  lead,  50 
Opacities  of  capsule  of  lens,  157 

,,         vitreous,  125 
Opaque  optic  nerve  fibres,  208 
Operations.    See  Separate  Headings 
Ophthalmia,  catarrhal,  1 

,,  chronic,  3 

,,  diphtheritic,  14 

,,  gonorrhoeal,  9 

,,  granular,  15 

,,  neonatorum,  5 

,,  phlyctenular,  37 

,,  purulent,  7 
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0|ilithaliiua,  pviriileut,  of  newly-born  infants.  5 
,,        contagious,  7 
,,  inistular,  •!• 

,,         sci'ofnlous,  37 

sympathetic,  109,  110 
,,         tarsi,  303 
Ophthalmitis,  ISS 
Ophthalraoseupe,  the,  223 

Coiiper's,  224: 

direct  examination  with,  227 
,,  fixed,  of  Carter's,  225 

how  to  work  with  the,  225 
,,  indirect  examination  with,  22G 

Oldham's,  224 
Optic  Nerve,  diseases  of,  201 
atrophy  of,  206 
fibres,  opaque,  208 
injuries  of,  222 
Optic  neuritis,  ascending,  202,  204 
descending,  201,  202 
( )rbiculari3,  paralysis  of,  322 
Orbit,  abscess  of,  344 

.,    acute  inflammatory  exudation  into,  373 
,,    aneurisms  of,  355 
,,    caries  of,  354 
,,    foreign  bodies  in,  348 
,,    fractures  of  the  bones  of,  347 
,,    ncevus,  venous,  of,  359 
,,    necrosis  of,  354 
,,    penetrating  wounds  of,  352 
,,    periostitis  of,  352 
tumours  of,  364 

1.  Those  which  originate  within  orbit,  364 
,,         2.  Those  which  commence  within  eye,  367 
J,  3.  Those  which  originate  beyond  eyeor  orbit,  30Si 

,,         bony  and  cartilaginous,  36() 
,,    cysts  of,  365 
,,    tiltrous  tumours  of,  366 
,,    recurrent  fibroid  tumours  of,  367 
Orbital  tumours,  treatment  of,  368 
Oscillations,  involuntary,  of  globe,  276 

pAGENSTECHER'S  operation  for  cataract,  146  , 

I'anopbthalmitis,  183 
Paracentesis  of  cornea,  36 
Paralysis  of  ciliary  muscle,  263 

,,         all  the  ocular  muscles,  274 
fourth  uerve,  273 
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Paralysis  of  sixth  nerve,  274 

,,  llainl  nerve,  271 

,,         jiorlio  dura  of  seventh  nerve,  322 

,,         external  rectus,  274 

,,         inferior  rectus,  273 

, ,         internal  rectus,  273 

,,         superior  rectus,  273 
superior  oblique,  273 

,,         levator  palpebra;,  321 

,,         orbicularis,  322 
Paralytic  affections  of  muscles  of  eye,  268 

,,  ,,  ,,  from  intra-eranial  disease,  269 

„  ,,  from  intra-orbital  disease,  269 

,,  ,,  from  blood-poisoning,  269 

,,  ,,  from  reflex  irritation,  270 

,,  ,,  „  treatment  of,  275 

,,  „      the  eyelids,  321 

Pemphigus  conjuuctivaj,  23 
Penetrating  wounds  of  cornea  and  sclerotic,  74 

„  „  orbit,  352 

Percussion  caps,  injuries  from,  283 
Perimeter,  222 
Periodic  strabismus,  253 
Periostitis  of  orbit,  352 

,,  acute,  353 

„  chronic,  352 

Peritomy,  21 

Physiological  cup  of  optic  nerve,  118 

Phlyctenular  ophthalmia,  37 

Pilocarpine,  nitrate  of,  97 

Pinguecula,  26 

Plaster,  injuries  from,  279 

Posterior  staphyloma  of  sclerotic,  188 

Presbyopia,  239 

treatment  of,  240 

Pricker  for  cataract  operations,  140 

Primary  iritis,  81 

Prisms,  action  and  uses  of,  265 

,,     to  ascertain  the  presence  of  binocular  vision,  266 
,,     to  test  the  strength  of  the  muscles  of  the  eye,  266 
,,     to  wear  as  spectacles  to  correct  diplopia,  267 

Prolapse  of  iris,  104 

Proptosis,  344 

Pterygium,  24 

Ptosis,  321 

Pupil,  artificial,  99 

Purulent  ophthalmia  of  newly-born  infants,  5 
Purulent  or  contagious  ophthalmia,  7 
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Pustular  ophthalmia,  4 
PyramiJal  cataract,  lo3 

■REFRACTION,  anomalies  of,  228 

Repositiu  ciliorum,  308 
Eetiua,  diseases  of,  168 

,,      cysts  of,  183 

,,      detach]uent  of,  179 

,,  causes  of,  179 

„       embolism  of  central  artery  of,  183 

,,       glioma  of,  196 

,,      liyperasmia  of,  168 
tumours  of,  196 
Retinitis,  169 

„  albuminurica,  171 

>i  „  in  pregnancy,  172 

„  apoplectica,  175 

pigmentosa,  178 

,,  syphilitica,  173 

Retinal  apoplexy,  175 
Rheumatic  iritis,  85 
Rodent  cancer  of  eyelid,  326 
Rupture  of  eye  through  sclerotic,  76 


Q  AMESCH'S  operation  for  ulcer  of  cornea,  36 
^    Sarcoma  of  cornea  and  sclerotic,  80 
,,         choroid,  198 

>i  originating  in  lost  eyes,  200 

,,         lachrymal  gland,  301 
Scissors  for  making  artificial  pupil,  102 
Sclerotico-choroiditis,  posterior,  188 
Sclerotic,  diseases  of,  28 

,,         anterior  staphyloma  of,  63 

posterior  staphyloma  of,  188 
„        penetrating  wounds  of,  74 
,,        rupture  of,  76 
Sclerotomy,  79 
Scrofulous  ophthalmia,  37 
Sebaceous  cysts,  330 
Secondary  cataract,  156 

„  knife,  140 

,,       glaucoma,  121 
,,       iritis,  81 
Senile  cataract,  129,  137 
Serous  iritis,  87 

Seton,  in  vascular  ulcer  of  cornea,  46 

Shield  for  protecting  eye  in  purulent  ophthalmia,  10 

E  E 
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Short  sight.    See  Myopia. 

Siohel's  kuife,  139 

Silver  style,  292 

Simple  glaucoma,  120 

Sixth  nerve,  paralysis  of,  274 

,,  anatomy  of,  274 

Small  shot,  injuries  from,  285  * 
Snellen  on  astigmatism,  244 
,,       eyelid  forcejis,  307 
Snow-blindness,  217 
Soft  cataract,  130 

operations  for,  131-136 

,,  solution  operation  for,  132 

,,  suction  operation  for,  1  35 

Sparklinsr  synchysis,  12ti 
Spasm  of  ciliary  muscle,  264 
Speculum,  spring-stop,  100 
Spoons  for  traction  operatioQ  for  cataract,  142 
Spud  for  removal  of  foreign  bodies,  7 1 
Squint.    See  Strabismus. 
Staphyloma,  anterior,  of  sclerotic,  63 

„  posterior,  of  sclerotic,  188 

„  ciliary,  63 

„  of  cornea,  58 

„  ,,       operations  for,  61-63 

Strabismus,  252 

,,         alternating  or  binocular,  253 

,,         causes  of,  254 

„         concomitant,  254 

,,         convergent  or  internal,  255 

„         Critohett's  operation  for  divergent,  262 
divergent  or  external,  256 

j_  ,,       following  division  of  internal  recti, 

„         following  paralysis  of  opponent  muscle,  261 

„         Graefe's  operation  for,  259 

hooks  used  in  operation  for,  258,  259 

„         monocular,  253 

„         Liebreich's  operation  for,  259 

„        Moorfields  operation  for,  258 
paralytic,  268 

,,         periodic,  253 

,,         primary  deviation  in,  254 

„         secondary  deviation  in,  254 

,,         to  note  the  extent  of  the,  254 

,,         treatment  of,  257 
Streatfeild's  operation  for  entropion,  313 
Striated  cataract,  137 
Stricture  of  nasal  duct,  291 
Strong  acids,  injuries  from,  282 
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Strumous  corneltis,  31 

Suction  operatiou  for  cataract,  135 

Suppurative  conieitis,  34 

choroiditis,  ISS 

,,  iritis,  88 

Symblepbaron,  337 
Sympathetic  irritation,  109,  110 

,,  ophthalmia,  109,  110 

Synchysis,  1"26 

,,       scintillans,  126 
Syndeotomy,  21 
Syphilitic  iritis,  84 

,,      ulcers  of  eyelid,  325 
Syringe  for  soft  cataract,  136 


TARSAL  cysts,  328 

-'-    Tattooing  the  cornea,  50 

Taylor's  spoon  for  cataract  operation,  142 

,,       operation  for  symblepbaron,  339 
Teale,  Mr.  T.  P.,  operation  for  symblepbaron,  339 

,,         ,,         suction  operation,  135 
Tension  of  globe,  to  ascertain,  121 
Test-types,  399 
Third  nerve,  paralysis  of,  271 

,,       ,,     anatomy  of,  271 
Tmea  tarsi,  303 
Tobacco  amaurosis,  208 
Trachoma,  15 

Traction  operation  for  cataract,  141 
Traumatic  cataract,  129,  154 

,,      treatment  of,  156 
Traumatic  iritis,  89 
Tremulous  iris,  122 
Trephining  cornea,  operation  of,  56 
Trichifisis,  305 
Tubercles  in  choroid,  193 
Tumours  of  choroid,  198 

conjunctiva,  27 
cornea  and  sclerotic,  26 
„        eyelids,  328 
„         frontal  sinus,  374 
iris,  92 
orbit,  364 
,,         retina,  196 

„       sebaceous  or  dermoid,  near  orbit,  330 
Tweedy's  optometer  for  astigmatism,  246 
Tyrrell's  hook,  100 
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LCEES  of  eyelid,  325 

epithelial,  327 
rodent,  326 
syphilitic,  325 
cornea,  41 

chronic  vascular,  46 
.    superficial,  41 

■  nebulous,  41 
,,        transparent,  42 
deep,  43 

,,  crescentic  or  chiselled,  44 
,,    sloughing,  43 

■yESICULAli  granulations,  16 
Vinegar,  injuries  from,  283 
Vitreous  humour,  diseases  of,  123 

dislocation  of  lens  into,  163 
fluidity  of,  126 
foreign  bodies  in,  127 
hiemorrhage  into,  128,  195 
inflammation  of,  123 
opacities  of,  124,  125 

Warts  on  conjunctiva,  27 

Weak  acids,  injuries  from,  283 
Weeker's  canaliculus  knife,  296 
White  atrophy  of  optic  nerve,  206 
Wounds  of  eyelids,  333 

VANTHELASMA  palpebrarum,  330 
-'^    Xerophthalmia,  22 
Xerosis,  22 
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